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REVIEW 


EDITORIALS : 


THE ANNUAL REVIEW NUMBER. 

We are pleased to present to our readers the first 
issue of the New Year in an entirely new dress. As 
the art preservative of arts has advanced it has been 
our aim to continually improve the physical appear- 
ance of the publication, and we offer now to our sub- 
scribers the most recent advances in type design, in 
paper-making and in printing and binding facilities. 

As is customary at this time of year, a considerable 
portion of this issue is devoted to a review of the out- 
standing developments which have transpired during 
the year just ended. There has been a steady growth 
in every direction, and a wider utilization of elec- 
trical energy and electrical apparatus in the perform- 
ance of industrial and domestic work of every de- 
scription. The spanning of the continent with long- 
distance through telephonic communication over 
wires and the pitching of the human voice from 
Washington, D. C., to the Eiffel Tower at Paris, and 
across the United States and the Pacific ocean to the 
radio station at Honolulu, Hawaii, mark the year as 
establishing an inspiring epoch in the electrical com- 
munication of human intelligence. 

Many good friends, the leaders in all of these de- 
velopments, have contributed of their knowledge and 
from the suggestions which they have made this re- 
view is largely prepared. To all of these we voice 
our sincere appreciation. 

In wishing our friends a most prosperous New 
Year we again assure them of the completion of plans 
to adequately represent the industry. The editorial 
staff has been augmented and each department of 
effort will be in charge of men especially trained to 
discover and prepare that character of information 
which, because of its practical nature, will be of the 
greatest assistance in keeping abreast of every devel- 
opment. 

Never before did the future appear so full of real 
opportunities. Scarcely any form of industrial or 
domestic service may be thought of for which there 
is not available some application of electrical energy 
and some adaptation of electrical apparatus. The 
world is keen to use this service, and it remains only 
for the representatives of our organizations produc- 


ing electrical energy and the manufacturers of elec- 
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trical material to bring the demand and supply in 
contact to achieve the greatest industrial conquest 


the world has ever known. 





HIGH-TENSION EXPERIMENTS. 

An article on other pages of this issue describes 
some experiments with extremely high voltages 
which were carried out at the Panama-Pacific Inter- 
national Exposition by Mr. C. H. Thordarson, by 
virtue of appropriations made by the Exposition offi- 
cials for this purpose. These experiments were not 
unusual for the half-million volts developed, since 
such voltages have been attained heretofore; but the 
use made of this voltage and the construction of the 
transformer which supplied it are worthy of men- 
tion. 

An electrostatic field of large dimensions was 
created by applying the high voltage to a network 
or screen of wires suspended in a horizontal plane 
over the ground and supported at the four corners 
by means of hempen ropes which had been soaked 
in tar. To prevent the destruction of these ropes 
where they made contact with the highly charged 
conductor they were inclosed in a wire cage which 
protected the point of contact from the electrostatic 
field. This method of suspension suggests itself as 
a cheap substitute for the present more expensive 
transmission line construction. 

Innumerable facts are said to have been secured 
from this electrostatic field covering an unusually 
large space. It is to be hoped that further experi- 
ment along this line will be made possible by the 
erection of the same apparatus in the near future 
in Chicago. 

The construction of the transformer presents some 
interesting features which will probably find useful 
application in commercial power transformers. The 
coils being flat, the disks have the form for max- 
imum strength. Since oil rather than solid dielectric 
is being depended upon for insulation between coils 
having the greatest difference of potential, there is 
little likelihood of break-down which will incapaci- 
tate the transformer, and it has other points of inter- 
est which cannot be gone into in detail here. 

The termination of the Exposition made it impos- 
sible to continue further experiments and investiga- 
tion of many phenomena of high-powered discharges. 
However, the apparatus will be erected in Chicago, 
and it is expected that a great deal of valuable data 
will soon be secured. Mr. Thordarson is enthusiastic 
over the present performance of his transformer and 
is eager to continue his investigations. 
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MAINTAINING PRICES. 


The present session of Congress will undoubtedly 
witness a determined effort upon the part of the pro- 
ponents of the idea of justice and equity in the mainten- 
ance of manufacturers’ list prices to secure legislation 
establishing definite rules based upon a conception of 
fair play in business. The antagonists to the idea of 
price maintenance will likely make just as determined 
an effort to defeat the passing of any such legislation. 
It is to be hoped that both parties to the discussion may 
bring forward their arguments in such form as to make 
clear that the question is one of economic necessity and 
not merely an exposition of individualistic and selfish 
ideas. 

The breaking down of the manufacturers’ list is usu- 
ally accomplished in two ways—one, through severe 
competition which causes the distributor to sacrifice his 
expenses of handling in order to secure a smaller modi- 
cum of reward and make up in increased volume of sales 
the return which should come from a normal and nat- 
ural distribution of merchandise. In the other case, 
large retail interests deliberately mark down the price on 
standard articles in order to force sales of these and 
other commodities. To offset either of these contingen- 
cies it seems quite necessary that the manufacturer have 
at his command some means of controlling the price at 
which the article may be sold, and as the Government 
has frowned upon agreements between manufacturers 
and dealers, apparently the solution will be found in 
absolutely defining the limitations to which a manufac- 
turer may extend control over the prices at which his 
goods should be sold. 

There have been reams of argument upon both sides 
of the question and it may seem gratuitous to refer to 
it now. There are, however, two viewpoints which we 
venture to believe are worthy of consideration. The first 
is that a large part of the public approval of the idea 
that to the middleman goes too much of the carrying 
charges is because of an absolute misconception. This 
misconception is based to a great deal upon a confusion 
in the minds of the public of the difference between 
compensation and profit. In discussing the question too 
often has a margin of expense for handling been con- 
sidered in the form of profit. In any debate one will 
hear manufacturers and distributors talking about the 
profit they must have when compensation only is re- 
ferred to. The public has the idea that it is largely 
profit which the middleman gets, and rarely considers 
that the difference between the manufacturers’ prices to 
the distributor and the dealers’ prices to the consumer is 
used up in expense of handling. If a distributor sells 
an article at that price which nets him only what he has 
paid to the manufacturer, plus his cost of handling, no 
profit has attended his efforts, and in few cases are the 
returns so great as to constitute a reward in excess of 
that legitimately the portion of anyone doing a similar 
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amount of work for the benefit of the community in 
general. 


The other point we wish to make at this time is that 
the price-cut on a standard article is not justified by the 
specious explanation that because of increased volume 
of sales, or because of great efficiency in handling, a 
standard price may be sacrificed. 
cles which have a standard of value in the minds of 
those who buy greater than that at which the article is 
offered that prove attractive as a bargain. Unless this 
value had been established through the efforts of the 
manufacturer, the idea of a bargain when the price is 
cut could not exist. Therefore, the price-cutter could 
offer no incentive to the buyer and could not make use 
of his vaunted efficiency of distribution. On the other 
hand, if because of reduction in overhead charges and 
because of superior business management it is possible to 
sacrifice a price on any article, the cut should logically 
be made on all articles handled by this price-cutting or- 
ganization. This should be in the form of a general 
premium or rebate covering like a blanket the activities 
of every department. In this way the more efficient 
merchant could legitimately take a dvantage of his op- 
portunities and he would not be affecting disadvantage- 
ously the standard of value established by the manufac- 
turer who makes possible his greatest opportunity for 
successful merchandising. 


It is only those arti- 








ELECTRICITY AND THE RISING GENERA- 
TION. 

In connection with Electrical Prosperity Week the 
Commonwealth Edison Company conducted an essay- 
writing contest among the high school students of the 
city of Chicago. The composition was entitled “The 
Manifold Uses of Electricity in the Home.” Announce- 
ment was made in the daily newspapers and in the 
monthly publication of the company, and the response 
was extremely gratifying. Over 500 manuscripts were 
submitted, and the judges had difficulty in awarding the 
capital prizes. The amount of knowledge of the uses 
of electricity in the home was complete beyond the ex- 
pectation of the most sanguine. To find boys and girls 
enumerating in the most logical and coherent fashion 50 
and 60 uses of electricity in the home, and weaving 
these into a composition of high story interest, was in- 
deed surprising and particularly satisfying. 

The prizes originally stipulated cash rewards of 
$50.00, $30.00 and $20.00 respectively, and 10 prizes of 
electrical devices for the home, each averaging approx- 
imately $7.00 in value. So well satisfied was the com- 


pany in the interest aroused and in the excellence of all 
of the compositions contributed that in making the 
awards it was considerately decided to show apprecia- 
tion by making a gift to every one of the contributors 
of a certificate of the value of $1.00, which could be 
turned in as part payment upon any device purchased in 
the electric shops of the company. 





POINTS IN ELECTRIC-VEHICLE SALES. 


One of the most important problems in connection 
with the development of the electric commercial- 
vehicle market today is the avoidance of too much 
technicality in dealing with the prospective cus- 
tomer. This is true in all electrical service prop- 
aganda, but in the case of the electric vehicle, the 
elimination of an ultra-learned attitude on the part 
of the vehicle or central-station representative is 
especially important because of the non-technical 
methods usually followed by salesmen of gasoline 
trucks. Nothing tends more to discourage a prompt 
sale than dissensions among competitive dealers in 
the hearing of the prospect over the technical merits 
of their equipment, and simple, direct statements 
about the number of miles per day a given truck will 
run at a given approximate cost, or corresponding 
estimates of the cost of transportation per ton or 
per package handled are what most situations re- 
quire. 

Speaking of these methods, one of the most suc- 
cessful electric-vehicle salesmen in America recently 
called attention to the fact that the representative 
of the gasoline-truck maker approaches the prospect 
with a tale of the number of miles a truck of a given 
rating or engine horsepower will run on a gallon of 
gasoline. If the prospect pushes the inquiry, and 
wants to hear something about the repair sheet to 
be expected, the dealer is pretty apt to call attention 
to the best available records of such machines rather 
than average performances, but on the whole he con- 
fines himself chiefly to service capabilities. There 
is too much of a tendency for the electric-truck sales- 
man to go needlessly into such matters as differences 
in battery voltage, the specific gravity of electrolytes, 
capacities in ampere-hours, central-station kilowatt- 
hour rates, the fine points of motor and control de- 
sign, and even into voltage drops in leads and the 
layout of wiring. Differences of a radical nature 
for example, have their engineering importance, but 
between the make-up of alkali and lead batteries, 
unless it is called for, the salesman who confides his 
arguments chiefly to performance and talks only in 
terms that the customer understands, does the best 
work in popularizing the electric vehicle. A little 
less “tech” and a little more “pep” should be the 
slogan, according to this salesman’s code, although 
nothing should stand in the way of an adequate engi- 
neering investigation of the service requirements 
and fitness of stated equipment for a given work. 

In taking up an electric-truck problem, it is some- 
times very difficult for the salesman to get the pros- 
pect to disclose his figures of cost in connection with 
horse operation. In some cases a complete discus- 


sion of such data has resulted from the presentation 
of an estimate of between $400 and $500 per year as 
the maintenance expense per horse, multiplying this 
unit, of course, by the number of horses owned. 
Labor costs come extra. 


The salesman gives the 
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prospect an approximate figure as to horse main- 
tenance, which usually leads to the production of 
such expense sheets as are kept in the establishment, 
and their thorough analysis. If the costs are less, 
than estimated, the prospect is naturally delighted, 
if greater, the chance for improvement is open for 
discussion, and in either case, the production of the 
cost sheets gives a fair opportunity to go into the 
transportation problem in a sensible way. 

One more point may be mentioned. An increas- 
ing demand on the part of prospects for actual dem- 
onstrations is an important factor in winning over 
some contracts, particularly where competition with 
gasoline machines is a feature. One recent purchaser 
of an electric fleet for city service did not know what 
acceleration meant when the dealer mentioned the 
ability of his product in this direction compared 
with gasoline equipment. Actual tests showed that 
although the maximum speed of the electric vehicles 
was from 20 to 25 miles per hour against 25 to 30 
miles per hour for the gasoline outfits under con- 
sideration, the former could start, get under way, 
and reach a given point about town more quickly 
than the latter, while for the service in mind, the 
reliability of the electric was far superior. Even in 
hill-climbing, the old discredited ghost that the elec- 
tric vehicle is incompetent was dissipated by tests. 
The bugaboo of hills exacts a heavy toll in horse de- 
preciation and where grades are steep, even as in 
San Francisco, where they reach 8 and 20 per cent, 
the transmissions of the gasoline cars wear out rapid- 
ly on account of repeated gear shifts. 








CULTIVATING PUBLIC GOOD WILL. 


One method of securing the co-operation of the pub- 
lic in extending its business which may be utilized by a 
central-station company, while at the same time cul- 
tivating the good will of its customers is illustrated in 
the action in the Union Electric Light & Power Com- 
pany in St. Louis. Last summer this company an- 
nounced that when the number of customers reached 
65,000, which is a gain of 5,000 over the number then 
existing, a reduction in rates would be made. This at 
once offers an incentive to customers to boost the serv- 
ice among their neighbors and at the same time shows 
them that the company has a definite policy in reducing 
rates as the business grows. As told in an article in 
last week’s issue the company was able to announce on 
December 1 that the requisite number of customers has 
been secured and consequently the new rate was put 
into effect last month. 

The matter does not end with this reduction, however. 
A further reduction of one-half cent per kilowatt-hour 
is to be made when 5,000 additional customers are se- 
cured, then upon the acquisition of an additional 5,000 
another similar reduction will be made. Definite pros- 
pective reductions in rate of this kind give customers 
something to look forward to and tend naturally to 
induce a more friendly attitude upon their part. 
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Flood Lighting Used for Municipal Christmas 
Tree in Chicago. 


A spectacular lighting effect patterned from the il- 
lumination of the Tower of Jewels at the San Francisco 
Exposition was achieved in lighting the Chicago Municipal 
Christmas tree which was installed at the lake front at 
Grant Park and dedicated to the public on the evening 
of December 24. The Chicago Examiner, a local daily, un- 
der whose auspices the tree was installed, engaged W. 
D’A. Ryan, who was responsible for the Exposition light- 
ing,.to take charge of the illumination of the Chicago tree. 
With a realization of the success achieved in the Exposi- 
tion lighting, Mr. Ryan made a radical departure from the 
usual custom in Christmas tree lighting and relied entirely 
upon flood lighting. 

As shown in the accompanying illustration the central 
feature of the Chicago display is a monster fir tree, 80 
feet high surmounted by a jeweled star and decorated 
with 4,000 Novagem jewels obtained from San Francisco. 
Forming a semi-circle around this central tree are six 
30-foot trees similarly decorated and an outer arcade 
comprising hedges of evergreen complete the effect. 

The lighting of the main tree is accomplished by the 





Chicago Christmas Tree Flood Lighted. 


means of five arc search lights, one of 12,000 candlepower, 
one of 9,000 candlepower, two of 7,500 candlepower and 
one of 5,000 candlepower. Two of these search lights are 
installed in the balconies of buildings on Michigan Avenue, 
several hundred feet distant. There are also 25 “Sunlight” 
projectors, manufactured by the American Lighting Com- 
pany, each equipped with a 1,000-watt nitrogen-filled Mazda 
lamp arranged to direct beams of light to all portions of 
the display. At the base of the main tree there are five 
500-watt lamps, 24 250-watt lamps, 20 150-watt lamps and 
28 60-watt lamps all equipped with X-Ray reflectors and 
directing the light up through the tree. Colored screens 
on some of the lights produced a pleasing and spectacular 
effect. The smaller trees are similarly lighted from the 
base by Mazda lamps of various sizes equipped with re- 
flectors which direct the light rays up through the trees. 
The hedges of evergreen forming the outer circle are 
lighted by festoons of 10-watt colored incandescent lamps. 

To the rear of the main tree is a 500-foot stockade of 
evergreens about 4 feet high tied together at 6 points by 
groups of ¢-trees rismg from the background. 
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Energy is supplied by the Commonwealth Edison Com- 
pany. A temporary transformer installation of 60 kilo- 
watts capacity was installed for the occasion. 





Associated Manufacturers of Electrical Supplies 
Make Progress. 


In response to a call issued by the General Secretary of the 
Associated Manufacturers of Electrical Supplies to the manu- 
facturers of enclosed fuses and accessories, a meeting was 
held on Thursday, December 2 at the Hotel Biltmore, to con- 
sider the formation of a section in the association to cover 
this branch of the industry. The meeting was well attended, 
and the vote was unanimous for the formation of a section 
to be known as the “Fuse Section.” 

H. R. Sargent, of the General Electric Company, was ap- 
pointed permanent chairman of the section; R. C. Buell, of 
the Johns-Pratt Company, secretary, and F. V. Burton, of 
the Bryant Electric Company, treasurer. The following 
standing committees were appointed: 1, cartridge fuses: 2, 
plug and open fuses; 3, cut-outs and accessories. 

Rules for the section were considered and adopted. Mem- 
bership in this section is confined to members of the Asso- 
sociated Manufacturers of Electrical Supplies engaged in the 
manufacture of fuses for electric light and power circuits and 
accessories for such fuses. 

At the meeting held on December 8 at the Biltmore, when 
the Moulded or Formed Insulations Section of the Associated 
Manufacturers of Electrical Supplies was formed, the follow- 
ing officers were elected: FE. B. Hatch, of the Johns-Pratt 
Company, was elected permanent chairman; R. W. Seabury, 
of the Boonton Rubber Manufacturing Company, secretary, 
and Joseph Steinberger, of the General Insulate Company, 
treasurer. After consideration rules were adopted covering 
the section, and the following sub-committees were appointed: ° 
1, moulded rubber insulation; 2, fiber insulation; 3, suspension 
and third rail insulation; 4, high heat moulded insulation: 5, 
moulded composition insulation; 6, miscellaneous insulation. 

The interests of the manufacturers of the various kinds of 
insulating materials will be classified under the above sub- 
committees, each sub-committee choosing its own chairman, 
who with the chairman of the section and the treasurer will 
constitute the executive committee of the section. 

Members of the Associated Manufacturers of Electrical 
Supplies who manufacture moulded or formed insulation for 
electrical purposes are eligible for membership in this sec- 
tion. 

On December 14, at 10 a. m. at the Biltmore, a meeting of 
the manufacturers of switchboards and panelboards was held 
for the purpose of organizing a section in the Associated Man- 
ufacturers of Electrical Supplies to be known as the “Panel- 
board and Switchboard Section.” Fred B. Adam, of the 
Frank Adam Electric Company, was the temporary chairman 
of the meeting. D. K. Chadbourne, of the George Cutter Com- 
pany, was elected permanent secretary of the section, and 
William T. Pringle, of the Pringle Electrical Manufacturing 
Company, was elected permanent treasurer. 

The following standing sub-committees were appointed: 
1, panelboards; 2, switchboards; 3, knife switches; 4, cabinets. 

Membership in this section is confined to members of the 
association engaged in the manufacture of panelboards and 
switchboards. 


New England Section N. E. L. A. to Hold 
Question Box Convention. 


A Question Box Convention will be held at Boston, Mass., 
March 8 and 9, 1916, under the auspices of the New England 
Section, N. E. L. A. The convention will be conducted along 
about the same lines as the very successful convention of last 
spring. 
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The Year In The Electrical Industry 


Some Notes on Where We Stand at the End of the Year—Steady Growth, 


Rather 
Period 


Than Extraordinary Development Marks the Twelve - Month 
-Transcontinental Telephony Accomplished on Practical Working 


Basis—-Radio-Telephony over Extreme Long-Distances Successfully Achieved 


Telephone and Telegraph 


By far the overshadowing development of the year in wire 
telephony was the triumph of the American Telephone and 
Telegraph Company’s engineers in establishing trans-continental 
telephone communication. On January 25, Prof. Alexander 
Graham Bell, in New York City, called across the continent 
of North America to his friend and former associate, Thomas 
A. Watson, in San Francisco, Cal., thus completing the longest 
Two 
years were required in the work of constructing the trans- 
continental line. The length of the line is 3,400 miles, and the 
route from west to east is from San Francisco through Salt 
Lake City, Denver, Omaha, Chicago and Pittsburgh to New 
York. Another branch goes. from Chicago to Buffalo, and then 
down to New York. There is a continuation of the line from 
Buffalo to Boston. From Pittsburgh there is a continuation 
extending to Baltimore and Washington, and Philadelphia is 
reached by a branch from the line extending from Pittsburgh 
to New York. The total weight of one circuit, consisting of 
two hard-drawn copper wires 0.165-inch in diameter, is 1,480 
There are 130,000 poles in the line, anc in the two phys- 
13,600 


stretch of voice communication over wires ever achieved. 


tons. 
ical circuits, each circuit having two wires, there are 
miles of copper wire. 

In a general way there have been the usual improvements 
and refinements in apparatus, and specialties have received con- 
siderable attention. A more flexible interphone system for 


apartment-house service is available, and switchboards have 


been developed with ring-off and recall signals to prevent hang- 
up troubles and increase operating efficiency. 

An all-metal switchboard for use on board ships of the navy 
has been designed and put in successful operation. 

Further development work has been undertaken and brought 
to a successful conclusion with the loud-speaking telephone 
for railway train dispatching. 

Both manufacturing companies and operators have combined 
most successfully to develop the idea of “service first” and to 
maintain a more efficient talking facility. Both automatic and 
semi-automatic features for speeding have 
found considerable favor. 

A noteworthy development of the year was witnessed in the 
joint meeting of the National Independent Telephone Associa- 
tion and the Independent Telephone Association of America 
at Chicago on December 8, 9 and 10, 1915. As a result of 
this meeting a reunion of the two organizations followed in 
which each gave up its existence to form a new association 
called the United States Independent Telephone Association. 
The meeting was attended by nearly 1,000 delegates, and was 
said to be the largest gathering of independent telephone men 
ever held in this country. 

In cable telegraphy there have been no new developments 
of any great importance, the developments being generally along 
the line of refinement of various systems of magnification of 
This has resulted in increased legibility and speed. 


up the service 


signals. 


Wireless Telegraphy and Telephony ’ 


The increased use of continuous oscillation apparatus has 
been the most marked tendency in radio telegraphy. The 
Telefunken station at Sayville, Long Island, which formerly 
made use of the quenched spark, has now been equipped with 
a Telefunken high-frequency machine, giving good communica- 
tion with the German station at Nauen. 

In the navy a large portion of the land stations where dis- 
tances of more than two or three hundred miles have to be cov- 
ered, have been equipped with arcs of medium power. The 
second of the high-power arc stations has been completed at 
Darien, Canal Zone, giving excellent communication with 
Arlington and several other stations in the United States. 

The Marconi Company has equipped a considerable portion 
of the American merchant marine with thoroughly modern and 
up-to-date wireless apparatus. This system has also established 
communication between the United States and Hawaii, the 
United States and Japan, and the United States and Alaska. 

On Wednesday, September 29, Theodore N. Vail, president 
of the American Telephone and Telegraph Company, spoke 
into a Bell telephone connected by wires of the Bell system 
with the radio station at Arlington, Va., and from that point 
the message was sent by wireless telephone to Mare Island, 
Cal., where it was caught at the radio station there and heard 
by John J. Carty, chief engineer of the telephone company. 
On the same day and subsequently a series of remarkable 


records was made, wireless telephone messages being sent 
from Arlington and heard at the radio stations at San Diego, 
Cal., Darien, Panama, and Pearl Harbor, near Honolulu, 
Hawaii. 

On October 21, wireless telephone messages sent out by Bell 
telephone engineers at the wireless station at Arlington, were 
received at the Eiffel Tower in Paris. This satisfactory wire- 
less telephone communication was carried on by means of ap- 
paratus developed under the direction of John J. Carty, chief 
engineer of the American Telephone and Telegraph Company. 

The ultra-audion type of receiver-detector has been adopted 
for long-distance wireless telegraphy. It is claimed by de Forest 
that these extreme long distances would be a practical impos- 
sibility without this development of the audion. De Forest also 
claims that the phenomenal results recently achieved have been 
done by means of gigantic oscillating audion-amplifier sys- 
tems at the transmitter with audion-detector and amplifier at 
the several receiving stations. 

Reference to the wireless would be incomplete without giv- 
ing credit to the great service performed between ships at 
sea and ships and shore stations. The year has witnessed 
over a dozén positive demonstrations of where wireless signals 
have summoned assistance and have been the means of sav- 
ing upwards of a thousand lives. Its utility in both army and 
navy service is evidenced’ today in évery war zone ‘abroad. 
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Electrochemistry and Electric Furnaces 


Electrochemical investigation and research continues 
steadily on, but the discoveries made in this field are not 
always susceptible of immediate application and it is rather 
hard to assign development to any particular year. 

The electropiating of bronze upon other metals has been 
successfully demonstrated, and the idea that was formerly 
held that there are some metals that cannot be successfully 
plated seems to be entirely overthrown. Copper is now 
electroplated upon the backs of mirrors of large size, this 
process having been worked out upon a commercial scale 
in France. The work carried on by the Canadian Depart- 
ment of Mines has demonstrated fully the commercial 
and technical feasibility of electroplating cobalt upon a 
large number of other metals, and it appears that articles 
thus plated have advantages over nickel-plated articles. 
The process also can be carried on at a more rapid rate, 
so that its commercial application would seem to be as- 
sured. Further investigations of lead and nickel-plating 
have added_to the available data along these lines. 

Among other papers presented before the American 
Electrochemical Society was one by Frances R. Pyne 
showing how solution stratification may be utilized in the 
purification of electrolytes such as occur in the refining 
of copper; one by E. Weintraub describing a new product 
designated “fibrox,” which is an oxycarbide of silicon. 
This material is not only very refractory, but displays 
the remarkable quality of being a relatively good electrical 
conductor and at the same time an excellent insulator for 
heat. It should find important applications. 

The announcement has been made in France that electro- 
lytic iron is being successfully produced there upon a com- 
mercial scale. The most important work along this line 
in this country has been done at the University of Illinois, 
where T. D. Yensen has shown that electrolytic iron may 
be given desirable working qualities by subsequent fusion 
in a vacuum. Alloys which have been made by the use 
of this pure iron have shown properties hitherto unknown, 
especially with respect to their magnetic quality. An 
alloy of iron and cobalt shows a higher value for magnetic 
saturation than any other material yet discovered. An 
alloy of iron with silicon displayed, after proper annealing, 
magnetic permeabilities which were remarkably high and 
in one instance exceeded a value of 50,000. 

There has been but little to record in the field of pri- 
mary batteries. Dry batteries have been very extensively 
used with high-efficiency tungsten incandescent lamps as 


portable lighting units. Quite a variety of such com- 
binations, usually provided with a reflector for concentrat- 
ing the light, have been placed upon the market. A form 
of dry cell which was heralded as supplying three volts 
turns out to consist of two separate cells in series mounted 
in a case having the size of the common No. 6 single cell. 

It has been shown that a magnetic field has no direct 
action upon chemical affinity. 

Several publications have appeared during the year deal- 
ing with the mitigation of electrolysis of underground 
structures by electric current. They consist mainly in 
summing up information already known and applying prin- 


ciples in particular cases. Several electrolysis surveys 
upon an extensive scale have been made during the 
year. 


Electrolysis of overhead structures in locations subject 
to moist salty atmospherical conditions has been recog- 
nized as a condition with which the electrical engineer 
must deal. The importance of this subject was empha- 
sized in a paper by S. L. Foster before the American In- 
stitute of Electrical Engineers. 

The precipitation of fumes, smoke and other forms of 
solid particles floating in the air by electrical means has 
received an increased impetus and a number of installations 
of this character have been made. This method has been 
demonstrated to be a practical one which may be applied 
wherever the expense is justified for securing the desired 
results. 

Progress in the application of electric furnaces has been 
Melting furnaces continue to be installed in in- 
creasing numbers. Furnace capacities exceeding a total of 
one million horsepower are now in use. Improvements 
have been made in design and furnaces have been adapted 
to various uses. Probably the single-phase type of fur- 
nace has proved the most popular. Electric steel furnaces 
have been demonstrated to give a high quality of product 
at less expense than by the earlier methods. The output 
of electric steel, however, is probably not over 100,000 
tons per annum in this country. 

At Tinfos, in Norway, the smelting of iron ore in elec- 
tric furnaces, using coke, has been demonstrated to be 
feasible and an output of 27 tons per day of pig iron of 
excellent quality is recorded. Large furnace projects are 
reported from Norway, including one installation of 40,000 
horsepower which is to be devoted to the production of 
calcium carbide, ferro-alloys, etc. 


steady. 





Electric Traction in 1915 
By A. M. Buck 


The year 1915 has been a comparatively successful one in 
the electric railway industry. The period of depression 
which was prevalent during the previous year has gradu- 
ally been dissipated, so that today a majority of the elec- 
tric roads are in better financial condition than for some 
time past. A hopeful sign is that the various regulative 
bodies have to a certain extent abandoned their attitude of 
regulating the railroads to the point of starvation, and 
have in some cases allowed much needed increases in fares. 
Although small, these tendencies give promise of a better 
understanding between the electric railways and the public 
of the conditions to be met and the needs of the industry. 


Competition of Jitney Buses. 


In the field of city railways, the principal event of the 
year has been the rise and fall of the “Jitney” bus. Born in 
the closing months of 1914, this new means of urban trans- 


portation flourished for the first half of the past year, but 
finally reached a maximum, and since then has had a rapid 
decline, so that today it cannot be considered a serious 
factor to be reckoned with. It appears now, in reprospect, 
that the principal underlying cause for the beginning of the 
craze was the existence of a considerable amount of un- 
employment and a slow market for used cars. With the re- 
turn of better business conditions all over the country, as 
well as a shortage of suitable secondhand automobiles, the 
jitney operators have been forced to the conclusion that it 
is not possible to carry passengers in ordinary automobiles 
for a five-cent fare and make a profit, unless the routes are 
exceedingly short, the traffic dense, and none of the inci- 
dental duties of a transportation system are assumed. 
These conditions exist only in cities where there are al- 
ready adequate street-car facilities, and in these cases the 
municipalities have in general come to the aid of the rail- 
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way companies by passing restrictive ordinances which ren- 
der the jitneys amenable to the same sort of regulation 
as the street cars. When this has been done the buses 
have been forced, through economic pressure, to cease op- 
eration. 

The advent of the jitneys has had a certain good effect 
on the street railroad owners in waking them up to a better 
knowledge of what the public demands of its transportation 
For a good many years the tendency has been 
toward the operation of long, heavy cars at rather infre- 
quet intervals. While this is ideal from the standpoint of 
the operating department, sending a given number of seats 


facilities. 


past a point at the least cost, it does not give as good serv- 
ice as the public wants. The large number of passengers 
carried by the jitneys in the first months of operation indi- 
cates that the public desires a service more rapid and more 
frequent than what has been provided by most of the city 
roads. The managers have not been slow to see this, as 
evidenced by the orders for small, light cars, often for one- 
have been placed recently. Even 
though this frequent service may be somewhat more ex- 


man operation, which 


pensive than the present standard, it would appear that the 
greater volume of traffic which can be developed may well 
This was shown by the 
great increase in total travel during the height of the jitney 
Many persons who would not wait ten or more 


result in increased net earnings. 


operation. 
minutes for a street car, would be attracted by the two- or 
three-minute service of the buses; and, granted that many 
persons rode in the latter out of curiosity, there was still a 
considerable increase in traffic of a more permanent char- 
acter. 

The various center-entrance and low-floor cars have been 
gaining in popularity interurban 
service, and their use seems to be spreading rapidly. They 
are driving the old-style end-entrance cars out of existence 
in places rapid service with frequent stops is a 
prime necessity, and are aiding the their fight 


both for city and for 


where 
roads in 


against jitney competition. 
Field of Heavy Traction. 


Technically, the year has been more one of fulfilment 
than of great technical advance. In the heavy railway field, 
the items of greatest interest are the opening to traffic of 
the Norfolk & Western and the Pennsylvania electrifica- 
tions, and the practical completion of the first portion of 
the Chicago, ‘Milwaukee & St. Paul’s 440-mile electrifica- 
tion on the continental divide. These installations were 
begun in the previous year, but are now fully incorporated 
as practical operating features of the roads in question. 

It is worth noting the wide differences in conditions 
which impelled the electrification of these three properties. 
The Norfolk & Western found itself limited by the heavy 
grades on the section of its line lying in the Blue Ridge 
between Virginia and West Virginia, and electrification, by 
increasing the capacity of the track, postponed indefinitely 
the need for an increase in investment for additional right- 
of-way and expensive construction. 

The problem of the Pennsylvania electrification is some- 
what the same, although the service is entirely different in 
character. Here the capacity of the Philadelphia Broad 
Street terminal had been reached, the problem of extension 
being exceedingly acute on account of the practical impos- 
sibility of adding to the present facilities. Electrification of 
only a small portion of the traffic entering this terminal 
has so increased the number of trains that can be handled 
that provision is made for several years’ normal growth in 
traffic. Complete electrification of the Broad Street station 
will make it ample for many years to come if the present 
rate of increase in traffic is not exceeded. 

The electrification of the Chicago, Milwaukee & St. Paul 
is of a quite different character. In this the entire service 
is to be handled electrically over a long division. The ob- 
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ject sought is a direct reduction in operating cost, and, al- 
though the volume of traffic carried is not so large as that 
of the other two roads mentioned, it is confidently expected 
that there will be a material saving. 


The most notable feature of the three electrifications is 
the diversity of systems used, and the fact that each one 
makes use of hitherto untried types of equipment. The St. 
Paul is to operate at a trolley pressure of 3,000 volts direct 
current. The difference from the 2,400-volt system, as used 
on the adjoining Butte, Anaconda & Pacific, is, however, 
comparatively slight, and there is no reason to anticipate 
any operating difficulty. The Pennsylvania operates on 11,- 
000-volt, single-phase, alternating current, which is a 
similar circuit to that of the New York, New Haven & 
Hartford, which has been in service for several years; but 
the motors are of the doubly-fed type, starting as repulsion 
motors and running as series motors. This makes it pos- 
sible to omit the resistance leads to the commutator which 
have been a feature of the straight series motors heretofore 
used in this country on single-phase circuits. The Norfolk 
& Western also uses the 11,000-volt single-phase contact 
line, but the motors are of the familiar three-phase induc- 
tion type, being fed through the medium of a rotating phase 
converter on the locomotive. 

It may thus be seen that the standardization in electric 
supply and motors which was confidently looked for a 
number of years ago has failed to materialize; in fact, the 
different systems are today farther apart than they were 
some time since. While this may lead to a longer period 
of development before any extensive electrification of the 
more important trunk lines is attempted, it should be ad- 
vantageous on account of giving a greater chance for elim- 
inating unsuitable types of equipment. 

The most striking development of the year is the opera- 
tion of an experimental 5,000-volt direct-current railway. 
[he reports are very favorable, and it would appear that it 
may give a further chance for the extension of the high- 
tension, direct-current system. In fact, the motors in use 
on this installation have already been operated at 7,000 
volts. The source of the current is a set of three mercury- 
vapor converters, one in each phase of a three-phase cir- 
cuit, the direct-current terminals being connected in series. 
In this way the difficulty of operating rotary converter or 
motor-generator substations at high potentials is obviated. 
This may be another means of furthering the development 
of the high-tension direct-current railway system. 


Chicago Electrification Report. 


Any review of the year in electric traction would be in- 
complete without reference to the report of the Chicago 
Association of Commerce committee on smoke abatement 
and electrification. While this report is disappointing to 
those persons who were looking for complete electrifica- 
tion of the Chicago steam railroads, it is encouraging in 
that it incidentally points a way to the partial electrification 
at once of some of the passenger roads. In the commit- 
tee’s estimates of cost, the construction and equipment 
are of the very best and most expensive types. The expe- 
rience of other roads which have already electrified proves 
that succssful service can be maintained with a consider- 
ably cheaper construction. With such a change, the esti- 
mated deficit in operation cannot be eliminated, but it can 
be reduced to a point where it is not nearly so formidable 
as the $14,600,000 per year quoted. It is interesting to note 
that the city council has already voted to require the imme- 
diate electrification of two of the railroads having large 
suburban service—the Illinois Central and the Chicago & 
North Western. By doing the work in sections, the city 
may secure the complete electrification of its terminals. 
many years sooner than if the project were to be rushed 
through as one complete unit. 
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Electric Lighting and Illuminating Engineering 


By C. E. 


In probably no other branch of electrical activity are there 
evidences of such widespread changes and developments dur- 
ing the past few years as in that of lighting and illumination. 
The developments of the past year, therefore, form a part 
of this remarkable evolution in artificia] lighting, and to ap- 
preciate fully the bearing of these developments on the 
lighting industry as a whole, those things which have pre- 
ceded the present year should be kept in mind, along with 
the review of the particular features which have fallen 
within the past twelvemonth period. 

Standing out with prominence has been the introduction 
of the new gas-filled tungsten lamps in the smaller sizes. A 
little more than a year elapsed after the first announcement 
of this new lamp in the larger sizes, before the 100-watt size 
was finally placed on the market, early in 1915. Recent re- 
ports indicate that the use of the carbon filament has de- 
creased from about 85 per cent of the total incandescent 
electric lamps in use, to about 8 per cent, up to the begin- 
ning of 1915, this change covering a period of six years. In 
the same interval the Gem lamp has increased from about 
2.5 per cent of the total to about 22 per cent; and the vac- 
uum tungsten lamp from about 2.5 per cent to about 70 per 
cent. 

Gas-Filled Lamp Reduces Cost. 


These changes in the use of lamps have probably been 
the basis for remarks made in May, 1915, by Holton H. 
Scott, president of the National Electric Light Associa- 
tion, in which he says: 

“The public does not realize that the cost of electric illu- 
mination—that is, the cost per candle-hour—is now only 
15 per cent of what it was a few years ago. Some of this 
enormous decrease is due to the decrease in rates charged 
for current; but the greater part of it is due to the improve- 
ments in the electric incandescent lamps. 

“Before these improvements came into general use there 
were many unprofitable consumers carried by every cen- 
tral-station company and the lamp improvements have add- 
ed largely to the number.” 

(Mr. Scott thus advances the idea that the new lamps have 
imposed a serious problem upon the central stations, and, 
further, that the latter should receive at least a proportion 
of the benefits of the improvements in the efficiencies of 
lamps and other appliances. 

Turning now to the effect of these new lamps on street 
lighting, reports indicate that a great many of the smaller 
towns and cities have changed over entirely from arc to 
gas-filled tungsten units. Chicago and New York are rep- 
resentative of the larger cities which have been affected. 
In each of these cities large numbers of gas-filled units 
have been installed in place of arc lamps, and it has been 
reported on good authority that on January 1, 1916, there 
will not be a single arc lamp in municipal street-lighting 
service on any street in Greater New York. 

The chief engineer on light and power in charge of the 
Bureau of Gas and Electricity in New York City states that 
in Queens and the Bronx Boroughs, about 5,000 small gas- 
filled units have been installed in place of the gas street 
lamps, and 1,800 arc lamps in public buildings and on 
bridges have been replaced (reported in May, 1915). 
Changes of this nature have been taking place very gener- 
ally throughout the country, thus marking a notable de- 
parture in the type of units employed for such service. 


Exposition Lighting Notable. 


One of the most interesting features of the year has been 
the successful illumination at the Panama-Pacific Interna- 
tional Exposition. The projection of light in large quanti- 


Clewell 


ties from concealed sources in the flood lighting of the ex- 
position buildings has been the subject of comment both 
in the technical and popular press, and the popular expres- 
sion may be taken as an indication of a growing apprecia- 
tion on the part of the public of the place held by illumina- 
tion in the modern ideas of decoration. The great success 
of this exposition has been due in no small measure to this 
single feature. 

Research and improvements have also been carried out 
in the field of photometry and light measurement. The 
compensated test plate for illumination photometers may 
be mentioned as one of the results in this direction, and 
through its use greater accuracy may be expected in the 
measurement of certain illuminations. The results of 
studies into physical photometry, colored-light photometry, 
methods of correcting abnormal color vision and the effi- 
ciency of the eye under different conditions of lighting 
have also been reported during the year. The proposals 
relative to definitions, standards and photometric methods 
made by Dr. H. E. Ives have also been of interest. 

The relation of illumination to safety has received addi- 
tional attention. The engineering department of one of the 
large accident-insurance companies has reported the results 
of an extended investigation by stating that about 25 per 
cent of industrial accidents may be traced either directly or 
indirectly to improper lighting. At the fourth annual safety 
congress of the National Safety Council, held in Philadel- 
phia in October, 1915, one of the most prominent exhibits 
covered the subject of factory lighting in its relation to in- 
dustrial accident prevention. 


Illuminating Engineering. 


Turning to the activities of the Illuminating Engineering 
Society, it is of special interest to note the publication of 
the new Code of Lighting for Factories, ‘Mills and Other 
Work Places, which made its appearance in September. 
This code stands for a systematic effort to make available 
authoritative information for the use of industrial commis- 
sions and factory departments in general. Its preparation 
is due to two committees composed of men with wide ex- 
perience in the lighting field, and its circulation may be ex- 
pected to raise the standards of factory lighting in many 
cases where the ideas of modern lighting have not as yet 
been put into practice. 

It is also significant that Dr. Charles P. Steinmetz has 
been elected to the presidency of this society and has un- 
dertaken the work of the new year with his characteristic 
enthusiasm for the advancement of the principles of good 
lighting. Plans of a far-reaching nature have already been 
formulated by Dr. Steinmetz, which will undoubtedly be 
felt very generally throughout the country to the advantage 
of the lighting field. 

The efforts which have been under way for some time 
past to interest the technical schools and universities in 
giving definite instruction to: undergraduate students in the 
principles of light and illumination have met with some 
success. A complete.report has been made during the past 
year of the work along this line at the University of Penn- 
sylvania and at the Sheffield Scientific School of Yale Uni- 
versity, and this report has been distributed throughout 
the schools of the country in an effort to show what may 
be accomplished in this direction. At least one institution 
now has under consideration the plan of giving a course 
leading to the degree of Illuminating Engineer. Further- 
more, a committee of the Illuminating Engineering Soci- 
ety has prepared and distributed an outline of a course in 
illumination which has been placed before the proper au- 
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thorities in the various schools in the nature of a sugges- 
tion as to the possibilities for instruction in this field. 
Under date of August, 1915, the Departmental Commit- 
tee on Lighting in Factories and Workshops, appointed 
about two years ago by the Home Department of the Brit- 
has issued a memorandum accompanying 
The original letter of appointment for this 
committee by the Hon. R. McKenna, then Secretary of 
State for the Home Department, dated January 17, 1913, 


ish Parliament 
its first report. 


read as follows: 

“T hereby appoint * * * a committee to inquire and 
report as to the conditions necessary for the adequate and 
suitable lighting (natural and artificial) of factories 
workshops, having regard to the nature of the work 
ried on, the protection of the eyesight of the persons em- 
ployed, and the various forms of illumination. * * * ” 

It is particularly significant that the first report of this 
committee appeared almost simultaneously with 
that of our Illuminating Engineering Society’s Code of 
Lighting. A study into the work of these two committees 
shows that the present state of industrial lighting in the two 
countries is essentially the same. ‘The British report cov- 
ers nearly 90 pages, including a section on recommenda- 


Ccar- 


British 


tions for the purpose of bringing all factories up to at least 
a minimum standard One clause from this report 
is of particular importance and summarizes the present atti- 
tude toward the question of proper lighting by authorities 
who have made a study into the situation. It follows: 
“Complaints of eyestrain, headache and the like, attribut- 


basis. 


ed to insufficient lighting, are common, and while an exhaus- 
tive medical inquiry would be establish the 
connection between these defects and inadequate lighting, 
there is a general impression that unsatisfactory lighting is, 
in various ways, prejudicial to health. It is also recognized 
that insufficient light adds to the difficulty of the proper 
supervision of work, and of the maintenance of cleanliness 
Witnesses gave spe- 


necessary to 


and sanitary conditions generally. 
cific instances of the effect of improved lighting in increas- 
ing the output and improving the quality of work turned 
out.” 

The general celebration throughout the 
“Electrical Prosperity Week,” from November 29 to De- 
cember 4, marked an interesting phase of the commercial 
side of electric lighting. Reports of this event indicate un- 
usual success in the effort to concentrate attention for sev- 
eral days of the year towards the uses of electricity in its 
many modern channels of service. The event was made the 


country of 


basis of campaigns in many cities for widening the use of 


electric current. Thus in Philadelphia an allowance of one 
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dollar per energy-consuming outlet on the cost of wiring 
any already built house or store along existing lines was 
made. This resulted in about 1,160 contracts, or at least 
$100,000 worth of business, for the wiring houses, of which 
about 930 contracts were accredited to the effort resulting 
from this particular celebration. 


Future of Electric Lighting. 


A liberal review of the past year’s activities and develop- 
ments thus shows hoth a hopeful as well as something of 
a depressing attitude to the future of the electric lighting 
industry in regard to the commercial side of the work. 
The introduction of high-efficiency lamps with their cor- 
responding reduction of current consumption for the same 
light production, has been largely responsible for the pes- 
simistic viewpoint outlined in an earlier paragraph of this 
review. As a matter of fact, however, the present status 
of illumination from the purely engineering point of view is 
still far below a satisfactory standard, and hence there is 
today, even after a year of effort,a wide field for improve- 
ment in the quality and quantity of illumination. As long 
as this situation exists the newer lamps need not cause 
as marked a reduction in energy consumption as has been 
feared by some writers, since the improvement of illumina- 
tion by high-efficiency lamps may actually and often does 
result in a net increase in energy consumption in given 
cases. 

In conclusion, thé experiences of the past year indicate 
a greater appreciation than ever before on the part of the 
central stations of the fundamental advantages of good 
light and the benefits to be derived through an education 
of their customers to this same understanding. On the 
other hand, these same experiences, dating back to the in- 
troduction of the gas-filled lamp, also show that there is 
extreme abuse on every hand through the use of lamps of 
very high brilliancy without the proper diffusing glass 
shades or globes. The effort to lower this abuse does not 
seem to have kept pace during the past twelve months with 
the widening of the ‘use of these new lamps as individual 
units separate and distinct from the proper glassware. One 
of the greatest lessons to be learned from the immediate 
past, therefore, is that a new lamp, possessing the great ad- 
vantage of high efficiency, may also have an equal disad- 
vantage, almost, if not entirely, offsetting the advantage. 
A great opportunity awaits the lighting profession in the 
elimination of the abuse of the eyes which has come about 
through an evolution in lamps, and the development of 
sufficiently dense glass globes and reflectors and their gen- 
eral adoption is a problem confronting the field. 





Central-Station Activities in 1915 


The activities of central-station organizations during the 
past year can best be measured by the financial statements 
now being prepared by a number of companies, all of which 
indicate greater prosperity than ever before in the history of 
electric lighting and power companies. Early in the year it 
was thought by executives of many companies that business 
conditions would make it necessary to reduce the number of 
employees in the commercial department and to retrench in 
appropriations for advertising and sales campaigns. Those 
who had carefully followed the destinies of the central station, 
however, saw in the apparent business depression opportunity 
for making this very depression the basis upon which to in- 
crease business. Manufacturing companies which previously 
had been too busy and prosperous to give much consideration 
to such details as power and operating costs were forced to 
economize. In many such instances comprehensive power sur- 
veys previously submitted by central-station representatives 
were brought to light and the improvements adopted. 





Commercial lighting was improved and extended on some- 
what the same basis, it being forcibly brought to the atten- 
tion of the manufacturer that increased efficiency results from 
proper lighting, and to the merchant that light draws trade. 

The general improvement which later was felt in practically 
all branches of industry naturally was reflected very strongly 
in central-station affairs. The year has been characterized by 
a greater number of intensive business campaigns than is 
true of any other year in the history of the industry. One 
of the noteworthy achievements in this connection was a cam- 
paign inaugurated by the Boston Edison Company to determine 
just what use is made of electricity by every one of its cus- 
tomers in its entire territory and to collect information upon 
which to base future sales campaigns. Other similar policies 
have been carried out by other companies. 

One of the, significant developments of the year has been 
the increased activity in the field of industrial electric heating. 
As a result of much experimentation and research work the 
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Willys-Overland Company, a large automobile manufacturer, 
contracted during the year with the Toledo Railways & Light 
Company for over 60,000 horsepower of energy for enameling 
oven installations in its plant. Additional business of this 
character obtained during the year aggregated over 100,000 
horsepower. An industrial heating association composed of 
men interested in this branch of work was formed and held 
an important convention in which some of the possibilities in 
this direction were brought out. Statistics were quoted which 
showed that a much greater load might be expected from this 
business than from the motor business. It was stated that the 
industrial electric heating business already on circuits amounts 
to the total power output of the three largest central stations 
in America. 

Electric cooking and baking received great impetus during 
the year, the most important activity in this direction being a 
comprehensive report on the subject presented before the con- 
vention of the Northwest Electric Light and Power Associa- 
tion at Seattle. As a result of the information which was 
brought out at this meeting, the manufacturers of ranges as 
well as central-station companies took renewed interest in ex- 
tending the use of electricity for cooking and as a result many 
notable installations were made in many localities. Par- 
ticularly in the west, where low rates for this service are 
in force, architects and builders are specifying electric 
ranges for apartments in place of the usual gas equipment. 

The culminating feature of the year’s activities in central- 
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station commercial department work was the noteworthy 
business campaign incident to Electrical Prosperity Week 
and continued in many instances up to Christmas. While 
it is too early to announce actual returns from the sales 
made, reports from every source indicate that the business 
increases are without parallel. Domestic electric appliances, 
of course, were given great prominence in the pre-Christ- 
mas campaigns, still all branches were benefited. In a 
great many localities, December, although not usually con- 
sidered a good month for house-wiring business, will 
greatly exceed any month of the year in point of actual 
contracts signed. 

One of the most encouraging features of Electrical Pros- 
perity Week has been the real co-operation which was in 
evidence between all branches of the industry. In many 
instances the foundation was laid for future co-operative 
work which will mean much in the extension of business 
in the future. 

In reviewing central-station activities mention must also 
be made of the gratifying extension of welfare work 
on the part of utility companies. Savings funds, pensions, 
sick and death benefits, etc., are now considered as much 
a part of central-station work as manufacturing electricity 
and the industry as a whole is benefiting. The trend in 
this direction is further evidenced by the establishment dur- 
ing the year of more employees’ clubs, libraries, recreation 
rooms, etc. 


Electric Vehicles and Storage Batteries 


The past year has seen many changes and improvements 
in the electric-vehicle industry, all of which point to an un- 
usually bright future both for the electric in the commer- 
cial field and as a passenger car. There has been no sud- 
den, illusory spurts of popularity in the progress of the 
electric vehicle, rather it has been a gradual, steady growth, 
forming a good strong foundation upon which to build 
up its ever-increasing business. Ever since the transporta- 
tion world has recognized the value of the motor truck in 
the larger cities where there are opportunities of testing 
the various forms of trucks, that while the gasoline motor 
truck-is especially adapted for long, uninterrupted hauls, 
the electric vehicle is the desirable and economical vehicle 
for city and suburban work. 


The Boston Institute of Technology, employing the best 
authorities in an unbiased study of transportation problems, 
bears out this statement of the electric’s adaptability to 
city traffic after four years of observation and statistical 
study. Indeed, all we need do is to observe the large fleets 
of electrics in our city streets which have been adopted by 
our largest and most conservative business houses. The 
American Express Company has been a consistent buyer of 
all forms of electric trucks for the past seven years. It 
has now about 300 electrics in use in two cities alone, 
and the additions to its various fleets during the fall and 
winter of 1915-16 are practically all of the electric type. The 
Adams Express Company operates 326 electrics in two large 
cities, and has just received the final shipment of an in- 
crease in one fleet of 42 electrics. The Ward Baking Com- 
pany is now using 610 electric delivery wagons. The Jacob 
Ruppert Brewing Company has 145 electrics, many of which 
are 5-ton capacity units; the George Ehret Brewery, 136; 
the New York Edison Company, 130. A number of large 
fleets of electric coal trucks varying from the light two- 
ton capacity to five and six-ton trucks, are used in and 
around Boston, where they are operated 18 hours a day, 
hauling coal to the busiriess houses and office buildings at 
night, thus avoiding the difficulty and delay of operating in 
the sections where traffic is more congested during the day. 
In the lighter class of delivery wagons, the department 
stores have shown a strong preference for the electric. 


Gimbel Brothers operate 119; Lord & Taylor, B. Altman & 
Company, R. H. Macy & Company, Bonwit-Teller Company, 
Stern Brothers, the Tiffany Company, the Franklin Simon 
Company, all of New York, have adopted electric delivery 
service. In Chicago Marshall Field & Company operates 
no less than 230; Woodward & Lathrop of Washington, 
Houghton & Dutton Company of Boston, and the Bullock 
Company of Los Angeles, are also representative depart- 
ment stores all using large fleets of electric vehicles. It is 
significant that in nearly every case where a concern has 
adopted the electric, large repeat orders have been the re- 
sult, evincing a certain confidence in the substantial solidity 
of the electric vehicle for city and suburban transportation 
service. 

That the horse and wagon is gradually being displaced 
by the light electric delivery wagon has been demonstrated 
by the very successful campaign recently carried on by a 
well known manufacturer of vehicles of that type. Within 
its capacity rating the small 750-pound electric delivery 
wagon costs less to operate than a single horse wagon and 
can perform a far greater amount of work. Where con- 
ditions are such as to demand mileage ranges of 30, 40 or 50 
miles per day, the saving obtained by the use of this car 
may actually cover its cost in less than two years, and this 
after all other, running expenses have been paid for. It 
costs less to keep this car in tires than it does to keep a 
single horse in shoes for the same work done. For equal 
service the cost of current at five cents per kilowatt-hour 
amounts to but half the cost of hay and oats alone. In 
New York City more than 50 livery stables have expressed 
a willingness to store and wash this car for $10 a month. 
These same stables get from $27 to $30 a month for stabling 
and otherwise caring for a single horse and wagon, and 
there is profit in the former and almost inevitable loss in the 
latter. 

Another important development of the electric vehicle 
during the past year in a special field is its adoption for 
municipal service by many of our most progressive cities 
in one form or another. It is with considerable interest 
that fire chiefs throughout the country are watching the 
results and performance of electrically propelled fire trucks 
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and engines in the cities where they have been adopted. 
This should prove an especially fertile field for the exploita- 
tion of the electric because of its inherent qualities of 
absolute dependability, its ease of operation, immediate re- 
sponse to driver’s touch, and great simplicity of working 
parts, all of which are vastly important in operating fire 
apparatus. Philadelphia has adopted electrically propelled 
fire apparatus, and especially high commendation has been 
given it by the fire chiefs of the following cities, all of 
which have adopted the electric vehicle: Springfield, 
Mass., Baltimore, Md., Boston, Mass., Akron, Ohio, Worces- 
ter, Mass., Uniontown, Pa., Camden, N. J., Paterson, N. J., 
Hartford, Conn., and several other cities too numerous to 
mention. 


Electrics are now being used in large numbers for the 
collection of refuse in our cities, two of the most recent 
Boston, where two five-ton trucks 
have been purchased by the city, and in New York, where 
two gas-electric tractors are being used for the same pur- 
pose. Several cities of the south have adopted electrics 
for refuse collection, notably Miami, Fla., which has op- 
erated electric refuse vans for some time. Electric strect 
sprinklers, snow plows, steam rollers, police patrol wagons, 
and ambulances are all being gradually adopted by progres- 
sive municipalities which recognize the economy of operat- 
ing cost and efficiency of the modern electric commercial 
vehicle. 


installations being in 


The very latest development and one which will play 
an important part in further popularizing the passenger elec- 
tric, is the electrically driven taxicab. The present gasoline 
taxicab service in many of our larger cities, and especially 
in New York, is inefficient, in many instances unsafe and 
costly to operate. An electric taxicab has been developed 
by a company in Detroit, where there is now a fleet of 47 
in operation, which has all the exclusive refinement of a 
privately owned limousine in appearance, and is operated 
with far greater ease and safety than the very best of the 
gasoline taxicabs. Plans are now under way whereby a 
company will be formed to introduce electric taxicab service 
in New York and other large cities in this country. 


The battery-rental plan for commercial vehicles, which 
has been in existence for a number of years in Hartford, 
Conn., is just beginning to force recognition in other 
cities, and will, without doubt, become extensively em- 
ployed throughout the country during the coming year. 
The aim of the battery-rental system is to widen the scope 
of the electric truck, increase its mileage, and reduce the 
initial cost. The truck user buys a truck with chassis and 
body adapted to his particular requirements without the 
battery. The electricity supply companies or charging sta- 
tions of the various cities where this system is used keep 
him supplied with charged batteries to run his truck. In 
other words, he buys from the electricity supply company 
not energy at so much per kilowatt-hour, but transporta- 
tion service. He pays a flat charge for garaging and bat- 
tery maintenance depending on the size of his truck. In 
addition he pays so much per mile for the total mileage 
traveled as indicated by the odometer on the truck. When 
one set of batteries are nearly exhausted he receives a 
freshly charged set from the nearest charging station, 
taking from two to four minutes for the exchange, less time 
than it takes to refill a gasoline tank. This system is 
already in practical use in Hartford, Conn., Boston, Worces- 
ter, Baltimore, Salt Lake City, Fall River, Spokane and 
San Francisco, and as its success becomes recognized by 
other electricity supply companies, it will within a com- 
paratively short time become practically universal, thus in- 
creasing the mileage radius of the electric truck and ex- 
tending its usefulness to fields not always considered prac- 
tical for the electric. 

The battery rental and exchange system is also being 
developed successfully for the passenger car type. Coupled 
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with this project will be a very substantial reduction in the 
price of electric vehicles. Already one large manufacturer 
of passenger electrics in Chicago is selling a vehicle minus 
batteries for nearly $1,000 less than last year, the purchaser 
renting the batteries from the various service stations 
throughout the city. In this way the user can estimate his 
maintenance costs without difficulty and he will know be- 
forehand exactly what his operating expenses will be. In 
some figures recently compiled by this company it is shown 
that in the comparative costs of operating an electric and a 
gasoline car of the same valuation, the difference in upkeep 
expenses mounts as high as 185 per cent in favor of the 
electric in cases where the owner employs a chauffeur to 
run his gas car. In instances where no chauffeur is em- 
ployed the electric shows a saving of from 26 to 55 per 
per cent in operating costs over the gasoline type. 


Other phenomenal price reductions in electric passenger 
vehicles have been due to quantity production and an un- 
precedented increase in sales. A decrease of $875 was an- 
nounced by one company which has been carrying on an 
extensive sales campaign, and other manufacturers have 
offered reductions of from $300 to $800. All of this augurs 
well for future popularity of the electric and already its 
recognition as the most satisfactory car for city and subur- 
ban use is evidenced in the greatly increased numbers which 
we see daily in the streets. The past year has been marked 
by a number of successful long runs organized by several 
of the leading manufacturers. 


Manufacturers of electrics have begun to realize during 
the past year that there is a growing demand for electrics 
built along more masculine lines. This type of automobile 
has so long been recognized as the ideal car for a woman 
that they have lost sight of the fact that certain features 
of the electric have an especial appeal to business and pro- 
fessional men with whom destination on time is of vital 
importance. An electric is absolutely dependable, and in 
traffic congested streets it winds its way in and out more 
easily than any other type of car, saving time by stopping 
and starting in immediate response to the driver’s touch. 
There are no blow-outs, no stalling of the engine; and no 
changing of gears to be reckoned with when every minute 
counts. Sturdy appearing roadsters, built on more mascu- 
line lines, have therefore been developed to meet popular 
demand and the electric is fast establishing itself as a 
favorite with men for city and suburban use. 

During the summer the new co-operative electric garage 
of the New York Electric Vehicle Association, located at 
Central Park West and 62nd street, was thrown open to the 
public, and is housing its full quota of 100 electric pas- 
senger cars. The charging equipment of this electric gar- 


‘age, which is the largest in New York, is unusually com- 


plete, having facilities to charge from 100 to 200 cars per 
day and to care for the various sizes of batteries. Finely 
equipped electric garages are springing up in greater num- 
bers all over the country, offering excellent facilities, and 
in some instances, giving a unique parking service free of 
charge. The electric garages of Chicago offer a parking 
service in the loop district which has proven a boon to 
shoppers and theater patrons. Owing to the strict enforce- 
ment of the “half-hour law” for motor vehicles, which pro- 
hibits a car from standing in any one place for more than 
a half hour, the owners of electrics, who rarely employ a 
chauffer, were especially inconvenienced. Recognizing this, 
the electric garages organized the free parking service 
and the cars are brought to a centrally located garage by 
the owner and parked by a reliable and competent chauf- 
feur, who returns the car when needed again. 

This is but one instance of the excellent service offered 
to users of electric vehicles, both commercial and pas- 
senger. Manufacturers, electricity supply companies, and 
electric garages are all co-operating to further electric 
vehicle development. 
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ARTICLES. 


Are lamps and appurtenances................-....:-:s----see--e0+ 
Auxiliaries, steam, for electrical installations, such 

as pumps, condensers, separators, feed-water 

heaters, injectors, piping, etc 
Bells, buzzers, push-buttons, call-boxes, annunciators.... 
Boilers for electrical plants (water-tube).................... 
Boilers for electrical plants (other than water-tube) 
Cables, underground, aerial and submarine................ 
Carbons for lamps, batteries, brushes or other elec- 

ici icenteninsiebinniainlitidantatanitiininssanine 
Circuit-breakers 
Conduits (underground) and similar material........ : 
Dynamos and motors, including parts of machines, 

boosters, balancers, rotary converters, motor- 

generators, etc., and all motor applications, such 

OF sesh serrcectinissitebscciciitipnestsitintlniatiinariiinsnniiai 
Electroplating and other electrolytic apparatus not 

elsewhere specified 
Electrostatic machines, induction coils, medical sets...... 
Elevators, electric (mechanism only) 
Engines, gas or gasoline or oil, used to drive elec- 

trical machinery —---.--------------—-----2-0nonen-oneene 
Engines, steam (reciprocating), used to drive elec- 

SS ETE nO None 
Fans, electrically operated and direct-connected........ 
Fire-alarm apparatus, also burglar alarms, crossing 

I aa adie ral dace lecanlanebeiahetiod 
Fixtures for electric lighting-—................-...........-s.<- 
Fuses 
SN EE ES ERPS AN Re ever ee Oe a 
Heating and cooking apparatus, electrical................ 
[Incandescent lamps (carbon or metal filaments)...... 
Instruments for measurement and meters, of all 

kinds; also ground detectors, scientific and lab- 

oratory apparatus, photometers, Leyden jars, 

ee i areiciniercisinanninninnneniniieeinheguiaicaaiiasaniin 
Insulating material, fibre, tape, etc.............-.--.------++-- 
Insulators (glass and porcelain)...................----.----0--+---- 
Interior wiring supplies, as tubing, interior conduit, 

molding, junction boxes, rosettes, outlet boxes, 

etc. 
CCU ctecccentevstescticenietionmennscitemnnicniinnesttananenatie 
eg 
Poles and wire towers, cross-arms, brackets and pins 
eee eee 
Railway supplies, electric, such as trolleys and other 

contact devices, strain insulators, cross-overs, 

rail-bonds, etc. oh 
Rheostats, car controllers, motor starters, ee 
Shafting, pulleys, clutches, etc., used in electrical 

generating plants 
SIG, CIEE . ce seteseienermepeesnccnpiceessenntntiinninaienesnaammnmemnainnatin 
Sockets, switches, cut-outs................ 
Steam turbines, used to drive electrical machinery... 
Storage batteries, including used in automobiles............ 
Telegraph instruments and apparatus 
Telephones, telephone switchboards and distinc- 

tively telephonic apparatus....................-....0.-20-s00+--- 
Transformers, stationary 
Water-wheels, used to drive electrical machinery.... 
Welding apparatus, electric 
Wire, bare ............... 
Wire, rubber-covered 
Wire, weather-proof .... 
Wire, all other electrical........ 
Wireless apparatus ........... 
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General Survey 


As a general proposition there have been few startling de- 
velopments in electrical apparatus, the improvement consisting 
in a normal growth of betterments in construction and refine- 
ments in design. The continued use of electrical equipment 
of every description has greatly increased efficiency of con- 
struction, and it is along these lines where it appears possible 
to make the greatest conquests for electrical service in the im- 
mediate future. 

One of the notable things of the year is the extensive elec- 
trification of the Chicago, Milwaukee & Puget Sound Railroad. 
Hydroelectric power is supplied over a long distance at high 
voltage and distributed and collected by the locomotives at 
3,000 volts direct current. Due to extensive and successful 
research into the effects of transient voltages on dielectrics 
many lightning phenomena have been explained. This has re- 
sulted in protective apparatus to better take care of actual 
conditions, improvement in transformers to better withstand 
impulses, surges, etc., a design of bushing with high lightning 
and voltage flashover characteristics. 

Improvements have been made in single-phase rotary con- 
verters allowing the converter to be started from the alternat- 
ing-current side with a large torque per ampere, the machine 
commutating perfectly in normal operation and having a good 
efficiency and high power factor. This main distinctive feature 
is the arrangement of the damping winding. In one connection 
this can be used for starting the machine from the alternating- 
current side; in another for improving the commutation and 
efficiency and high power-factor. This main distinctive feature 
signed mainly for the purpose of converting single phase into 
unidirectional current, it can be used for the converse process, 
and is sometimes used as a synchronous single-phase motor. 

In generating apparatus there has been a surprising demand 
for large units. Turbo-generator equipment of 20,000 kilo- 
watts have been installed and the tendency is to increase the 
volume of energy available from a single machine. Thirty 
thousand to thirty-five thousand’ kilovolt-ampere machines are 
under construction, and it would appear that the demand for 
50,000 kilovolt-amperes in one machine will be realized in the 
construction of a machine of this rating. 

The beginning of the year witnessed the introduction of a 
single-phase motor requiring less starting current than the 
split-phase motor, making it possible to maintain good voltage 
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regulation on secondary circuits without the installation of an 
abnormal amount of copper. 

The Panama-Pacific Exposition, referred to elsewhere, 
brought out, of course, some remarkable features in illumina- 
tion, and gave to the world on this side of the water an op- 
portunity to become familiar with many phases of electrical 
development. 

Developments in electric lighting and illuminating engineer- 
ing are reviewed so comprehensively in the article by Mr. 
Clewell on other pages of this issue that it will suffice to point 
out only a few additional features. Among new types of 
lamps is the unique gas-filled tungsten arc lamp just intro- 
duced in England; it is especially suited for projection and 
searchlight work; it was described in our last issue. A new 
form of Moore color-matching tube has also been brought 
out. The number of sizes and types of gas-filled and of 
vacuum coiled-filament tungsten lamps has been increased, es- 
pecially in the smaller sizes. An important development in 
lighting standardization is the movement for reducing lighting 
voltages to between 110 to 120 volts, formally inaugurated by 
a committee of the Ohio Electric Light Association. In the 
more technical work of illuminating engineering it is to be 
noted that a great deal more stress is being placed on bright- 
ness than on light flux. 


Early in the year considerable impetus was given to the dis- 
cussion of the securing of a cheaper method of wiring, and 
the concentric system in vogue for some time abroad was much 
discussed. The revision of the National Electrical Code in 
March failed to recognize this system of wiring and out of 
the study of the subject there was formed the Associated 
Manufacturers of Electrical Supplies, various committees of 
which having studied systems of cheaper wiring and wiring 
devices of other descriptions. 

Export statistics indicate a considerable increase in ship- 
ment abroad of electrical material, and a very great decrease 
in imports. The early months of 1916 will undoubtedly show a 
continuation of this condition. 

Electrical Prosperity Week was celebrated from November 
29 to December 4. The columns of this publication have con- 
tained many references to the great success achieved by the 
Society for Electrical Development in its handling of this 
propaganda. 





Electrical Affairs in Great Britain in 1915 
By Albert H. Bridge 


With bloodshed and carnage proceeding on a colossal 
scale, with plans developing for matters to become far 
worse before they become permanently better, with prac- 
tically all energies turned in one direction, a review of 
electrical affairs upon the accustomed matter-of-fact lines 
is impossible for the year 1915. The leaders of the British 
nation have ordered that nation to divide its attentions 
thus: fight or prepare to fight; produce weapons of war 
and other munitions; maintain export trade—to assist the 
financial situation for both those purposes. 

Electrical science and electrical industry are concerned 
directly with all of these three classes of activity. Scien- 
tific and efficient organization has become recognized as a 
main essential for them all. 

In the early months of the war it was decided that elec- 
trical undertakings must not proceed with extension works 
involving the raising of new capital unless it was found 
by the government authorities that the conditions ren- 
dered such outlay necessary. A number of important un- 
dertakings for which preparations had been made, in- 


cluding supplementary power stations for existing light 
and power systems, were affected by this decision. As, 
however, the national organization of hundreds and thou- 
sands of industrial works was got into shape under the 
ministry of munitions the importance of electric power 
assisted rather than hindered the development of electrical 
undertakings in many places. When the effect of the war 
upon electrical industry in all European countries can be 
studied retrospectively, it will be seen that, as in the case 
of the English coal miners’ strike of several years ago, 
electricity was afforded a most favorable opportunity for 
demonstrating its value in time of national emergency and 
was thereby enabled to make rapid permanent advance 
such as could only have been secured in normal times 
either by a period of unprecedented industrial prosperity 
or by a highly organized educative publicity effort. One 
noteworthy factor has been the growth of the co-operative 
spirit between electricity supply authorities who after- 
talking for years about schemes for mutual assistance have 
derived technical and commercial benefit from the carry- 
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ing of those ideas into effect. The higher cost of fuel 
and practically all materials and labor have affected the 
finances of all systems, and to counteract such effect 
charges for energy for all purposes have been fairly gen- 
erally advanced by 10 or 12.5 per cent. In some cases 
the output for power has leaped up, while restricted pub- 
lic lighting and consumers’ economical habits have had 
an adverse effect. The Government in its war taxation 
schemes has imposed an “excess profit” tax which will be 
felt by a few electric supply undertakings which have 
made profits in war time én excess of those of certain 
other years. In the case of municipally owned under- 
takings, if the authority owns the tramways, electric sup- 
ply, gas and any other profit-earning works, the profits 
and losses on these will be calculated as though the 
whole of the systems were one undertaking, a tramway 
loss, for example, and an electricity profit may in con- 
ceivable circumstances leave the authority without any 
“excess profits” tax burden. As a general rule companies 
which own electricity undertakings own nothing else, so 
they will not have this relief. 

The controversy respecting municipal competition with 
private contracting firms for installation work, and the 
other matters involved in connection with this discussion 
which has extended over so many years, have received 
less attention of late. Perhaps the most hopeful feature 
of the situation and one auguring for a happy ‘ssue ulti- 
mately is the opening of a co-operative showroom at 
Glasgow where the electricity department and the Scottish 
electrical contractors have made an excellent attempt to 
work amicably together. Elaborate conditions were drawn 
up governing the running of the premises which consist 
of a large four-flat building in one of the best shopping 
thoroughfares of the city. The showroom exists pri- 
marily for the exhibition of electrical appliances. Elec- 
trical contractors and their. customers are afforded all pos- 
sible facilities for inspecting the stock of appliances kept 
in the central showroom. Any electrical contractor who 
requests the corporation to sell from the stock in the 
central showroom any fittings, accessories, lathps or ap- 
paratus, is entitled to receive out of the purchase price one- 
half of the discount which he would have received from 
the makers, had the contractor sold such apparatus to his 
customer direct. All fittings, accessories, lamps and ap- 
paratusesold from the showroom are at the usual retail 
selling prices current in the trade. All wiring work re- 
sulting from inquiries at the showroom is to be done di- 
rect by a contractor, and no undue preference is to be 
shown to any electrical contractor. At present the hiring 
of apparatus is not being undertaken from the showroom, 
but the management is free to lend apparatus for a short 
period to possible customers under exceptional circum- 
stances, and may make a charge, if it thinks fit, for the 
loan of such apparatus. ~ All charges made to consumers 
by the showroom management are separately stated on the 
relative demand notes sent to consumers, and all sums paid 
to and obtained by the corporation as a result of busi- 
ness done in the showroom is to be separately set out 
in the annual accounts of the corporation electricity de- 
partment, these accounts being audited by a _ separate 
auditor. It will be extremely interesting to hear how this 
arrangement works out, but I learn from Mr. Lackie, the 
city electrical engineer, that in less than ten days from 
the opening quite a number of transactions resulted from 
electrical contractors taking their clients to see apparatus 
which they themselves did not stock. Another matter of 
installation interest recorded during the past year has been 
the adoption, after two years’ discussion, of the guaranteed 
wiring scheme of the Electrical Contractors’ Association, 
under which the association guaranteed the wiring work 
of each of its members up to a certain specified amount. 
The scheme came into force on October 1 but the result 
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thereof has been already recorded in the ELecrricat Review 
AND WESTERN ELecrriciAN. At the time of writing an inno- 
vation is announced from Liverpool—women workers are 
to be admitted to the electrical installation world and ac- 
cording to report their instruction in wiring work is about 
to begin. 

The Electric Vehicle Committee has continued to show 
its accustomed enterprise in pushing the merits of elec- 
trics. It has been particularly active in its efforts to in- 
duce municipal authorities to make use of such vehicles 
for the various departments of the pubMt services. Some 
headway has been made in consequence, notwithstanding 
the difficulty which stands in the way of all new de- 
partures involving capital outlay. 


Telephone work which promised to be so extensive 
under the Government schemes before the war has had 
to be to a very large extent suspended—indeed it may 
be said that in practically every department of electrical 
activity which we have come to regard as a normal part 
of the electrical industry there will be big arrears of work 
to be taken in hand when pre-possession with military and 
naval operation is less of a necessity. All sorts of schemes 
are being prepared and discussed for cultivating more inti- 
mate trading relations between those who are now allies 
in war. This is so in England, France, Russia, Italy and 
Belgium, as it is also the case between the Central and 
Balkan nations of Europe. What these efforts will lead 
to it were folly to attempt to predict, but apart from them 
one thing that appears to stand out very clearly is the 
improved opportunity that has been opened out for Amer- 
ican suppliers who wish to do business in the British Em- 
pire, in Russia and in other allied markets where such a 
vast amount of electrical and other engineering work and 
trade must inevitably await those who have adequate manu- 
facturing, financial and distributing facilities for tackling it. 

It is common knowledge that British electrical and en- 
gineering firms have been and still are so. actively en- 
gaged with the production of all kinds of war requirements 
that they are unable to avail themselves to the full of the 
absence of German and Austrian manufacturers from the 
world markets. But when the war is over, though they 
may have a shortage of some kinds of skilled labor, they 
will have larger works manufacturing capacity than before 
the war and unskilled labor is being trained and thousands 
of women workers are learning parts of the skilled trades. 
I give a few of the official figures to show some of the 
effects of the war upon British electrical import and export 
trade. A big increase of machinery imports will be ob- 
served, and a big decrease of machinery exports—a natural 
consequence of the situation if all the factors are taken 
into account. In regard to the import trade the value 
figures for the eleven months ended November, 1915, in 
comparison with those for the corresponding period of 
1914 were as follows: 

Electrical goods and apparatus, excluding machinery and 
uninsulated wire, $4,921,155 in 1915, and $5,760,085 in 1914, 
showing a decrease of $838,930. 

Machinery, which includes usually a considerable quan- 
tity of electrical plant, etc., $40,735,180 in 1915, and $30,- 
800,765 in 1914, showing an increase of $9,934,415. 

The figures for exports from the United Kingdom in 
the same classes for the same periods, have been: 

Electrical goods, etc., as above, $14,610,085 in 1915, and 
$14,166,650 in 1914, showing an increase of $434,435. 

Machinery exported was $88,589,485 in 1915, and $149,- 
394,685 in 1914, a decrease of $60,805,200. 

The foregoing figures are, of course, for values which at 
any time are naturally subject to variation, and particularly 
so under the conditions obtaining in war time. The 1914 
figures include only four war months, whereas all the 1915 
returns are for war-time trade. 
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Electric-Vehicle Practice of Large Brewery 


Growing Electric-Truck Fleet and Model Electric 
Garage of The Stroh Brewery Company, of Detroit 


Instructive points of value to central-station men and oth- 
ers interested in the greater use and proper care of commer- 
cial electric trucks are obtainable from the past experiences 
and the present practice with electric vehicles of The Stroh 


Brewery Company. This is a progressive and enterprising 
Detroit firm which, through the excellence of its beers and 
its approved business methods, has built up a splendid 


reputation. The general policy of the company has steadily 
been, first, to produce the highest possible quality of prod- 
uct and, second, to secure maximum efficiency of production 
through the use of the most scientific processes and the 
most modern labor-saving machinery consistent with 
maintained quality. 

As examples of how this policy has been carried out 
may be cited the company’s new brew house and its elec- 
tric-truck fleet and garage. The brew house is a massive 
and highly finished eight-story reinforced-concrete struc- 
ture, completely equipped with electrically-driven machinery 
the whole arranged so that every step of the brewing 
process is conducted with scientific accuracy and scrupulous 
cleanliness. Likewise the new electric garage, which is 
described more at length in the following, is a model of 
perfected equipment for the care of the electric trucks. 

The Stroh Brewery produces both keg and bottle beer 
and has a capacity for brewing annually 500,000 barrels. 
The bottling department has been developing very rapidly 
for the past ten years and now constitutes a large part of 
the business. This has imposed new conditions on the de- 
livery problem of the company, which consists of both 
keg and bottle delivery to local and suburban dealers and 





Interior of Stroh Brewery Company’s New Electric Garage, at Detroit. 








private consumers, and of bottle delivery to the various 
depots for shipment to other cities. 


Experience with Hor8e-Drawn Wagons. 


For bottle delivery it was formerly the custom to use 
one-horse and two-horse closed wagons, the former carry- 
ing about 50 cases, with a maximum load of nearly one ton, 
and the latter about 90 cases. When two trips were made 
in one day the teams were changed at noon; with one trip 
a day the teams were changed on successive days, one 
team resting while the other worked. This was found ab- 
solutely necessary in order to keep the horses in proper 
condition. With the horses the usual troubles were experi- 
enced. At all times their feed and care were costly. 
During the very hot summer days they required exceptional 
care and could make only low speed. The icy pavements 
in winter also retarded delivery through much slipping and 
many falls, these resulting occasionally in serious or fatal 
injury to-the animals. 


The First Electric Truck. 


As a result of a study of these conditions it was decided 
to do some experimenting with automobile trucking. In 
1903 the company bought a five-ton electric truck for keg 
delivery. In the light of present practice in truck design 
and construction the old truck was crude and comparatively 
inefficient, taking considerably more current for its opera- 
tion than modern trucks do. It was built by the old Vehi- 
cle Equipment Company (to which the present General 
Vehicle Company is the successor) and it was so ruggedly 
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Front of Stroh Garage Showing Architectural Features. 


built that it is still in use, after nearly 13 years of continuous 
service, showing that it is almost impossible to predict the 
life of an electric truck. The batteries for this truck have 
been overhauled or renewed about every two years and 
the truck maintained in good condition, the upkeep neces- 
sarily being higher than with present trucks. This truck 
was charged at the brewery from a 110-volt direct-current 
circuit and the batteries taken care of by the brewery’s 
electrician. Although slower than the modern trucks and 
incapable of equaling their mileage, it still gives satisfac- 
tory service and is used for keg deliveries near the 
brewery. 
Experience with Gasoline Trucks. 

About the year 1908 it was decided to try out some gas- 
oline trucks, and several of these of different makes were 
purchased. Nearly half of them were out of commission 
for repairs at all times. Nine gas trucks were tried out 
in all at about this time. Most of them fell apart and 
were beyond hope of repair after two years of service. 
The rest were gradually disposed of after their unhappy 
expérience. 

More Electrics. 

In 1911 the company purchased three General Vehicle 
electric trucks; two were two-ton trucks and the third a 
five-ton truck. They all have closed bodies and are used 
for bottle delivery, giving regular and satisfactory service. 
From time to time since then other electric trucks have 
been added to the fleet. 

It has been the policy of the company to use its former 
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Corner of the Repair Shop Which Is Part of Garage. 





horse-wagon drivers, all of whom have been in the employ 
of the company for many years, to operate its trucks; al- 
though these men are neither mechanics nor electricians, 
the scheme has worked very well with the electric trucks, 
although it was found entirely unsatisfactory with the gas- 
cline trucks. 


The Present Fleet. 


With the additions that have been made in recent years, 
the company’s electric fleet at present numbers 20 vehicles 
of several makes. Two of these are five-ton trucks; six- 
teen are two-ton, three-ton and. three and one-half-ton 
trucks; two are 750-pound open wagons used for pick-up and 
miscellaneous light service. All the 20 electrics are used 
for service in the city involving a great many stops with 
comparatively short runs between successive stops. Two 
of these trucks have Edison alkaline batteries the others 
have lead batteries of various makes, chiefly Ironclad- 
Exide, which type is being made the standard battery 
equipment. 

The company also has two gasoline trucks of three-ton 
capacity and modern design that are used in the outskirts 
and suburbs of Detroit where pavements are poor and the 
hauls between stops relatively long. These two trucks are 
operated by experienced chauffeurs. 

Of the original horse and wagon equipment there are 
still in service about 25 wagons of various types, mostly 
for keg delivery, shipping and depot work. For hauling 
these wagons there are now kept 88 horses. 

From the fact that it has built its new garage to accom- 





General Interior View Indicating Size of New Garage. 





Charging Outlets Along the Wall, Stroh Garage. 
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Battery Test and Repair Room. 


modate 50 electric trucks, or two and one-half times the 
number now in use, it may be taken for granted that the 
company plans to continue, from time to time when it 
can be done to advantage, to retire its horse-drawn equip- 
ent and replace it with additional electric trucks, thus mak- 
ing this one of the larger electric fleets in Detroit. 


General Features of Electric Garage. 


After it was determined that electric trucks were well 
adapted to take care of the bulk of the company’s delivery 
problem, and as soon as the number of these trucks began 
to increase, it was realized that the proper care of these 
vehicles could be best assured in a private garage in charge 
of competent employees of the firm. In order to keep 
the maintenance at a minimum, it was decided to equip 
the garage with the most efficient and complete. facilities 
for charging, inspecting and overhauling the truck batteries 
and for cleaning, oiling and repairing the trucks. Conse- 
quently, in building the garage, no expense was spared to 
provide these facilities on a liberal scale, since reasonable 
expenditures of this kind insure the best operating condi- 
tions and performance of the trucks on the lowest upkeep 
costs. 

The garage is a brick structure about 167 by 95 feet, 
located on the corner of Hastings and Elizabeth Streets 
about one-half block west of the main brewery buildings. 
The main part of the garage is divided by a fireproof wall 
into two separate truck sections, each of which has a large 
independent doorway leading in from the street and a sim- 








Potential Regulation in Garage Substation. 


Transformer Installation at Garage Substation. 


ilar door directly opposite leading to the alley in the rear. 
The eastern section, which is now actively in use, accom- 
modates 20 trucks; the western section accommodates 24 
trucks. The substation and charging apparatus is in one 
corner of this section. The building is well ventilated and 
exceptionally well lighted, both by day and night. 

At the east end of the building is a large repair shop 
that can easily accommodate four trucks; it is separated 
from the adjoining truck section by means of large sliding 
doors giving access to any part of this shop. In the north- 
east corner of the building is a room especially equipped 
for the care of storage batteries. Along the Elizabeth 
Street front are two rooms entirely separated from the truck 
sections of the garage; these constitute private garages 
for the pleasure cars of officers of the company. Seven 
cars can be accommodated here, and for each of them there 
is a separate roller curtain opening to the street. On the 
second floor along this front are well-equipped locker, wash 
and rest rooms for the truck drivers and garage attendants. 


Truck Facilities. 


The accompanying illustrations give a good general idea 
of the arrangement and appointments of the garage. It 
will be noticed that the truck sections are very spacious. 
The stations for the individual trucks are for the most 
part along the walls, each station having allotted to it a 
space 10 feet wide. This permits abundant room not only 
tc. walk entirely around each truck, but also to pull out 
any battery tray for inspection, testing or filling of the cells. 


Special Transformer Equipment. 
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The charging outlets along the wall are ruggedly mounted 
between two three-inch pipes, one of which carries the 
charging cable from the conduit beneath the floor. In 
order to utilize the clear space in the middle of each truck 
section, a number of charging outlets are also provided at 
properly spaced points over this area, these outlets being 
secured to the roof truss with one end of the connecting 
cable permanently attached and the cable arranged so it 
may be pulled up out of the way, as shown in one of the 
views, 

For washing the trucks there are provided a number of 
floor boxes (six in the east truck section) for hose con- 
nection to either cold or hot water pipes. The latter per- 
mit washing without discomfort during cold weather. The 
steam for heating the garage and water is piped from one 
of the main brewery buildings nearly a block away. These 
floor connections are so placed that from each one it is 
possible easily to reach three or four trucks without pull- 
ing a long section of hose. Numerous floor drains carry 
off the wash water. 


General Repair and Battery Upkeep: 


In the main repair shop there are work benches and tools 
to facilitate making repairs to any part of the truck except 
the battery. An inspection pit similar to the type used in 
street-car houses permits examining and working on the 
motor and running gear with comfort and dispatch. Sep- 
arated from the repair shop by sheet-iron and wire-screen 
partitions is a storeroom for spare parts, general supplies 
and special tools. 

The battery repair room is provided for any special treat- 
ment required by any of the batteries, such as cleaning and 
flushing, renewal of part of the element, special boosting 
and bringing-up charges, etc. A water still heated by means 
of gas supplies distilled water for replacing water evap- 
orated from the electrolyte. A special charging panel with 
a 7.5-kilowatt single-phase Wagner rotary converter is pro- 
vided in this room. This panel can be fed from two sources, 
the small rotary just mentioned or the large one in the 
converter room. This small rotary is supplied directly 
from the lighting transformer in the garage substation, 
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Garage Load Curve of Stroh Brewery. 


which transformer is energized at all times. This rotary 
can supply direct current to two places, either to the bat- 
tery repair room where it is located, or, in the day only, 
to the main charging panels in the garage, so as to supply 
a boosting charge to any truck located at any of the 48 
truck stations. This varied operation of the rotary is ob- 
tained by a properly interlocked arrangement of throw- 
over switches. 
Garage Substation. 


The garage, like the entire Stroh Brewery, receives its 
electrical supply from the Edison Illuminating Company of 
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Detroit as three-phase, 60-cycle current at 4,600 volts. In 


- the brewery there are two substations, one for the new 


brew house and the other for the bottling, refrigerating 
and miscellaneous motors. A third and entirely separate 
substation is located in the garage; this is not operated un- 
til the bulk of the brewery motor load is thrown off and the 
trucks have come back after their day’s run. 
High-tension energy for the garage substation is supplied 





' 
Rotary Converters and Side View of Switchboard. 


through underground cables to the switching, regulating 
and transformer equipment located in the basement directly 
below the converter room. No circuits carrying over 220 
volts are brought above the floor of the garage. The Edi- 
son service cables run first into disconnecting switches, 
then pass through current transformers for the polyphase 
supply meter and load into two oil switches, which are op- 
erated from the control panel directly above by means of 
bell cranks and rods. One of these oil switches is a 
double-pole switch connecting to a 20-kilowatt single-phase 
Westinghouse transformer that steps down the voltage for 
the three-wire lighting circuit to 220 volts between outers. 
The other oil switch is triple-pole and connects the three- 
phase supply to a motor-operated Westinghouse potential 
regulator. This is in series with the primary side of the 
main transformers and serves to adjust the alternating-cur- 
rent voltage supplied to the main rotary converter so that 
the direct-current voltage may be regulated between 175 
and 230 volts between outers. From this regulator the 
cables lead to the three main step-down transformers for 
the charging converters. 

These transformers are energized only during the charg- 
ing period. They are single-phase, 110-kilowatt Westing- 
house transformers connected in delta on the primary side. 
‘Their secondaries connect with six busbars so as to supply 
six-phase current to the converters. From the middle point 
of each transformer a tap connects with a corresponding 
auxiliary starting bus adjoining the main secondary buses. 
Each of these nine buses is 2 inch by one-fourth inch and 
all of them are mounted on the ceiling above the main 
transformers, as shown in one of the views. 

Since the large transformers are of standard oil-insulated 
pole type and they are installed in a confined space, special 
means are provided for cooling them, if necessary, while 
heavily loaded. Each transformer is mounted on four con- 
crete pedestals and is surrounded by a low galvanized-iron 
sleeve; into this leads from below a blast pipe from the 
motor-driven blower seen at the right of the large conver- 
ter. The sleeve turns the air blast against the outside of 
the transformer case, reproducing the action of the wind 
on regular pole-type transformers. 
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Main Charging Equipment. 


The charging current is rectified by means of a 200-kilo- 
watt, six-phase Allis-Chalmers rotary converter arranged 
for 230 volts, three wire, on the direct-current side; it is 
installed directly in front of the control panels for the charg- 
ing circuits. Within a month a second converter, a dupli- 








Main Charging Board With Unit Control Panels. 


cate of the one now in service, will be installed next to it. 
The conduit is already in place, as shown in the illustra- 
tion. The alternating-current switches for the second rotary 
will be connected to the other end of the nine buses refer- 
red to above. 

Starting of the converter is from the alternating-current 
side, and for this purpose a three-pole double-throw oil 
switch is provided at the lower left corner of the converter 
panel, which is the left-end panel on the switchboard. This 
switch is so interlocked with the six-hole running switch as 
to connect the rotary first at reduced voltage and when 
up to speed it is thrown over to full voltage. <A _ special 
Star-connected balancer coil is tapped in on the large 
transformers and from its neutral point is derived the neutral 
for the direct-current charging buses. The voltage of these 
buses is raised or lowered through the primary potential 
regulator already alluded to; a double-throw three-pole 
switch near the upper left corner of the converter panel con- 
trols the motor of this regulator so that it boosts or de- 
presses the alternating-current voltage supply to the con- 
verter. The main direct-current switch is the three-pole 
switch in the middle of the panel; it is rated at 1,000 am- 
peres and connects with the two-pole circuit-breaker at the 
top, the middle pole of the switch connecting solidly with 
the neutral bus. 

In the view showing the back of the switchboard as seen 
from the right end it will be observed that there are 
mounted on top five busbars. Two of these are for the 
converter now in service, two are for the converter to be 
installed, and the fifth is the neutral bus to be used in 
common by both converters. At the present time there 
are in place six panels, each containing five superposed 
charging sections. When the second rotary is put in, an- 
other tier of five charging panels each with four units may 
be mounted on a balcony to be built directly over the pres- 
ent panels, thus providing a total of 50 charging units and 
circuits. Each of the six charging panels now in has a 
horizontal double-throw, two-pole switch at the top to per- 
mit connecting its group of units to the buses of either 
rotary. On the panels to be placed on the proposed bal- 
cony these double-throw switches will be at the bottom of 
the panels. From this it is evident that the design was 
carefully laid out to minimize the amount of heavy copper 
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buses and cables needed; this was also achieved by the 
mounting of the converter directly over the step-down 
transformers in the basement. 

The charging panels, as well as the entire switchboard, 
were supplied by the Fort Wayne Works of General Elec- 
tric Company. The unit charging control sections are of 
very simple design. Each of them includes double-pole 
100-ampere, knife-blade cartridge fuses and a double-pole, 
100-ampere switch for opening and closing the charging 
circuit. An eight-point grid rheostat is provided for reg- 
ulating the charging current, if necessary. Directly below 
the rheostat handle is an ammeter and voltmeter switch. 
This connects in the ammeter at the right end of the board, 
the connection being made to the instrument before the 
gap in the charging circuit is opened; likewise the charg- 
ing circuit is again closed before the instrument is discon- 
nected. 


Charging Procedure and Records. 


The charging load comes at such a time as not to overlap 
the power load of the brewery. Operations in the brewery 
are usually practically completed for the day by six o’clock 
in the afternoon. The trucks likewise return after their 
day’s work between 4:00 and 5:30 p. m. At about six 
o'clock they are put on charge, one after another, so that 
practically all of them are charging before 8:00 p. m. 
From this it will be observed that the charging load is 
practically distinct from the brewery load and does not 
increase the maximum demand of the entire establishment; 
on the contrary, it increases the load-factor and thereby 
gives very favorable conditions as regards rates and nature 
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of supply, both to the brewery company and to the central 
station. 

The charging is done by a modified constant-potential 
system. The provision of the potential regulator and rheo- 
stat enables the charging voltage of the entire garage to be 
raised by a number of steps as the charging process has 
advanced, or, in special cases, the charging current of each 
individual circuit to be regulated, according to requirements. 

The performance of the electric trucks now in service, 
particularly since the garage was completed, has been very 
satisfactory to the company. It is believed that with the 
improved facilities afforded by the new garage the perform- 
ance of the electric trucks will be on a par with the best 
obtainable in similar service. As an evidence of the faith 
the company has in electric trucking it may be cited that 
the cost of the garage has been considerable, but it was 
felt that the investment involved was well warranted by 
the results obtained. : 

The photographs and data on which this article is based 
were kindly provided by The Stroh Brewery Company, and 
by Fred. J. Postel, of Fred J. Postel & Company, of Chicago, 
who designed the electrical equipment of the garage. The 
architect of the garage was G. L. Lehle, of Chicago. 
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Experiments with High-Voltage Transformer 


Interesting Results Achieved by Use of Aluminum Coil, Paper-Insulated 
Transformer Demonstrated at Panama-Pacific International Exposition 


By C. H. Thordarson 


Mention has already been made of the high-potential 
transformer’ which was exhibited and demonstrated at the 
Panama-Pacific International Exposition held last year at 
San Francisco, and some data given regarding the con- 
struction. 

The coils are wound of aluminum ribbon with paper in- 
sulation. The primary consists of 122 coils in multiple 
series, taking 2,200 volts from a 60-cycle supply. The sec- 
ondary winding consists of 190 coils in series, with a rated 
voltage of 5,000 volts each. The rated capacity of the 
transformer is 1,000 kilovolt-amperes. 

Although only 31 days were required to build this trans- 
former, over a year and a half was spent in building the 
machinery necessary for its construction. Special ma- 
chinery was required for making paper strips or ribbons 
and for winding several of them together between flat and 
bare conductors in such a way that they overlap 0.007 
inch beyond the edges of the conductors. That required 
some accuracy on coils over four feet in diameter. The 
greatest difficulty, however, in the building of this trans- 
former was the insulating tube between the primary and sec- 
ondary windings. We found it necessary to have it 6 
inches in thickness, which would bring its weight to 2,000 
pounds. One of the largest electric manufacturing com- 
panies in this country positively refused to build an in- 
sulation tube of this dimension, although we promised to 
pay a portion of the expense of the special machinery 


1 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN, Vol. 67, p. 945 
(November 20, 1915). 


nécessary for its construction, and the largest tube it was 
willing to undertake to build was one-third of that size. 
I was, therefore, obliged to design a machine to do this 
work. It unwound 100-inch paper through hot liquid in- 
sulation kept at 360 degrees Fahrenheit and wound it in a 
form with compression rollers. The machinery was placed 
in a circular steel tank made of one-half-inch steel that 
had several heavy plate-glass windows, and the entire ma- 
chine with its motor, heating apparatus and electric lights 
was operated in a vacuum. The vacuum pump removed 
all vapor as it was formed, and the action of the machine 
could be observed through the windows. 

The object of the vacuum process is to eliminate the 
presence of imbedded air between the paper layers in the 
tube. We have found that with the same process and 
material, the dielectric strength is nearly twice as high, 
when made in vacuum, as in air; 0.045 inch of this tube 
invariably tested over 45,000 volts in oil between 11/16- 
inch spheres, one-minute test. 

The tube, primary and secondary were shipped as three 
units and arrived in splendid shape. 

Power was supplied from a substation at 2,200 volts over 
a line whose circuit-breaker was set at 300 amperes.’ For 
the sake of protection to the substation, this voltage was 
stepped down to 440 volts and then stepped up again to 
2,200 volts, two 200-kilowatt transformers being used for 
this purpose. The available power was thus limited to an 
amount less than the capacity of the experimental trans- 


former. The primary of the latter was supplied with 2,200 
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volts through a water rheostat which served to control 
and limit both voltage and power. 

The high-tension building transformer pit and high- 
tension wiring were all built according to my sketches and 
specifications. 

No nails were used in the high-tension building. Iron 
bolts were used, however, on the outside of the walls for 
holding the frame together. They were placed horizontally 
and parallel with the high-tension line suspended within 
the building. When the walls of the building were dry, 
people could receive heavy sparks from these bolts, due 
to electrostatic induction from the high-tension line 18 to 
20 feet within. Both ends of the building were open, and 
covered with canvas curtains, that were rolled up during 
demonstrations. A railway track was laid into one end of 
the building for a railway crane to enter to lift the trans- 
former out of the pit. This was found necessary on two 
occasions to replace leaks in the metal linings of the pit, 
but it never became necessary to remove the transformer, 
or take it apart for repairs. 

I may say here that figured on a basis of 1,000 kilowatts, 
the core loss as measured with a wattmeter at full potential 
was 1.5 per cent, or 15 kilowatts; primary loss 0.3 per cent 
and secondary loss 0.9 per cent; total reactance, 25 per 
cent (in terms of voltage). 

A number of engineers examined the primary and sec- 
ondary windings as the transformer was being erected and 
they invariably admired their appearance and workman- 
ship. 

After we had installed the transformer in the pit we 
waited a week for oil. During this period we showed the 
transformer in operation to a number of electrical en- 
gineers. With one end of the secondary grounded we 
were able to run the transformer up to 250,000 volts with- 
out oil. Some were willing to go with me into the pit and 
stand close to the transformer core and observe its opera- 
tion. A dense corona was produced between the secondary 
coils and the tube with a heavy spray that would oc- 
casionally flash over the tube a distance of 36 inches. The 
corona between the high-potential tube and the primary 
windings appeared to be more dense, the tube being sep- 
arated from the primary a distance of nearly two inches. 
I may mention here that the limit of capacity of the trans- 
former was not the maximum carrying capacity of its pri- 
mary or secondary conductors, but the dimensions of this 
oil space or its capacity for conveying the heated oil from 
the primary windings. To increase this oil flow, the trans- 
former was not resting horizontally, but had a dip of four 
inches. 

Two hundred and twenty-five barrels of mineral seal oil 
were used to immerse the transformer. This oil was not 
dried or filtered before using, and tested as we received 
it 18,000 to 20,000 volts for a 0.2-inch gap between 11/16- 
inch spheres. After operating under electrostatic stress 
from the secondary for several hours, its dielectric strength 
rose to 40,000 volts and so remained to the end of the Ex- 
position. A motor-driven rotary pump was connected and 
always ready for service; it could remove all oil from 
the pit in one hour and thirty minutes, 

The surface of the oil in the pit measured 16 by 17 feet. 
The high-tension terminal, a three-inch metal tube, came 
through the center of this oil surface and was secured to 
the high-tension line; the other end of the high-tension 
winding was permanently grounded. No choke coils or 
resistances were used on the line from the high-tension 
terminal, nor were any resistances or spark gaps used on 
any of the high-tension coils, nor was any provision made 
to eliminate corona on the high-tension line. Had pre- 
cautions been taken several burns and short-circuits would 
have been avoided, but the places and the way they ap- 
peared became in itself an interesting study. These burns 
were always repaired in a few hours without taking the 
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transformer apart and for that reason the transformer 
came to be known as the “indestructible.” Occasionally we 
had to cut out a coil, but as we had 190 secondary coils, a 
few more or less made little difference in the demonstra- 
tions. 

Demonstrations were shown to the public on an open space 
between the Machinery Palace and the Automobile Building. 
These demonstrations consisted chiefly of the electrostatic 
display in the open air, generally at night between 8 and 10 
o’clock. A wire screen 50 feet square was suspended about 35 
feet above the ground by means of specially prepared insulated 
ropes. These ropes were prevented from burning where they 
were tied to the high-tension circuit by means of electrostatic 
baskets. This construction proved wonderfully effective un- 
der the different weather conditions found in San Francisco. 
This screen was connected by means of a steel wire to the 








Swinging Transformer Into Position. 


high-tension terminal of the transformer. The operating poten- 
tials that were used for these demonstrations varied generally 
from 400,000 to 500,000 volts. The primary circuit was sup- 
plied with 2,200 volts at 60 cycles and the power that we used 
was limited only by the capacity of the intermediate trans- 
formers. 

At the beginning of the experiments we tried to establish 
heavy arcs to ground without resistance or reactance in the 
circuit. This always failed; we were never able to establish 
an arc but received intense discharges and terriffic surges, and 
dense corona along the high-tension wire that appeared from 
8 to 10 inches in diameter. Judging from the destructive ef- 
fect of these surges, they must have been equal to at least 
2,250,000 volts. 

The circuit-breaker on the primary circuit at the substation 
was set at 300 amperes, 2,200 volts. {[t repeatedly opened 
during these experiments. These surges were quit uncomfort- 
able; anyone standing on the ground within forty feet from 
the high-tension wires would feel his knees bend with every 
surge. Although we had several repairs we never lost a night 
for demonstration, with the exception of Monday, November 
29, when we were obliged to shut down after a short opera- 
tion, due to a burn, from a puncture of the high-tension tube 
between the primary and secondary, that had been caused by 
a heavy surge; four hours’ work the following day brought 
the transformer into operating condition as usual. 

It is worthy of mention here that we never had the slightest 
trouble in the primary circuit of this transformer, nor the 
underground cable, nor the two General Electric transformers 
that supplied the power to the circuit, although they were fre- 
quently operating at 330 per cent overload, measured in volt- 
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amperes. This was entirely due to the construction of the 
primary circuit, which was built up of 60 multiple circuits 
with their centers connected to a common ground and so con- 
nected that every primary turn was electrostatically shielded 
from any disturbance of the secondary circuit. The effective- 








Transformer in Pit. 


ness of this construction is proven by the fact that the heavy 
surge that broke through the high-tension tube and the arc 
that immediately followed did not cause any short-circuit on 
the primary winding. Before we understood the nature of 
this break we tried several times to operate the transformer 
by raising its secondary potential slowly until it flashed through 
the tube, producing volumes of smoke that rose through the 
oil from the inside and outside of the tube. These arcs did 
not injure the primary winding. To power-transmission men 
especially, these are phenomena worthy of serious considera- 
tion. Here we were dealing with several hundred kilowatts 
and potentials so great that the electrostatic stress becomes 
uncomfortable to people walking 40 feet away, and when we 














Special Building for Housing Transformer. 


consider this energy striking like a flash of lightning to the 
low-potential circuit, without damaging it or in any way injur- 
ing voltmeters, ammeters, and other transformers connected 
to that line, we feel that we know at least a method of safe- 
guarding the low-potential winding of a transformer from any 
lightning disturbances on the high-potential side. 

Every night brought new excitements, new experiences and 
new observations that would be too long to enumerate here, 
but I wish to mention that on the night of December 2 we 
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operated for two hours during a continuous rainstorm, at 
potentials of 500,000 volts to ground. Our insulators showed 
no signs of weakening. The electrostatic stress in the air 
made the umbrellas tremble with the alternations 40 to 60 feet 
away from the high-tension wires, and the falling raindrops 
appeared like silver threads one inch in length in the inter- 
mittent light of 120 alternations per second. 

The electrical engineer generally has a good conception of 
the energy that can be stored in the magnetic circuit, but the 
different sensations and observations during these demonstra- 
tions were revelations that gave conceptions of the amount of 
energy that can be dissipated in the electrostatic field. Raising 
the hand in air, the finger tips glowed and the air beat against 
the hand with each alternation and felt as if the hand were 
held against a loosely clamped transformer core; in operation, 
the electrostatic field produced a loud hum in the air—the 
familiar note of the 60-cycle alternator. 

AH this work would have been an impossibility, had it not 
been for the co-operation and good will of the management 
of the Exposition, that not only appropriated funds for the 
erection of the high-tension building, the transformer pit, un- 
derground cables to the power house, and high-tension dem- 
onstration structure, but also paid operating expenses. 

It is expected that the transformer will be erected in Chicago 
and experiments continued. The author will be pleased to hear 
from any observer of the San Francisco experiments who no- 
ticed any unusual effects which should be verified. 





->-+> 


Changes in the Staff of Society for Electrical 
Development. 


A number of changes have been made in the staff of 
the Society for Electrical Development. George B. Mul- 
daur, who had charge of the field co-operative work 
severed his connection with the Society December 15. H. 
W. Alexander, who is in charge of the editorial and ad- 
vertising departments, will undertake part of the work 
formerly done by Mr. Muldaur, assisted by G. W. Hill. 

The publicity work of the Society has been handled by 
J. T. Kelly, who will remain with the Society, and will, in 
addition to his former duties, undertake some of the work 
formerly handled by Mr. Alexander. 

W. W. Ayres and J. J. Reardon, who joined the staff 
for the Electrical Prosperity Week campaign, have left the 
Society, as has also C. Ridderhof, whose work consisted 
of the preparation of advertising copy, booklets, etc., and 
whose successor is C. H. Griffith, formerly with the Mc- 
Junkin Advertising Agency, in Chicago. Mr. Griffith has 
been preparing this company’s electrical advertising mat- 
ter for the past three years and is equipped, by this ex- 
perience to render the service undertaken by this Society. 

In this connection, the Society points out the fact that 
it is constantly preparing copy for use in newspaper ad- 
vertising, booklets, solicitation letters,- follow-up letters, 
mailing cards, etc., for such members as request this special 
service. The Society for Electrical Development is con- 
tinuing its regular work and has special plans for 1916. 


Northern White Cedar Association Arranges 
Important Program for Annual Meeting. 


Publicity for Northern white cedar products, in line with 
similar action by allied lumber interests, will be one of the 
leading features for discussion at the twentieth annual meeting 
of the Northern White Cedar Association, which will be held 
at the Hotel Radisson, Minneapolis, January 13 and 14, 1916. 
Plans will also take form for educating the trade to advantages 
of dealing with its members who sell only to recognized deal- 
ers, affording the greatest possible protection on purchases, 
with a practical guarantee of quality. The usual order of busi- 
ness will include the presentation of reports from several 
standing committees will be included. 
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New Business Methods, Policies, Rates and Kindred Central- 
Station Matters for the Man Engaged in Selling Electricity 


Christmas Candle Campaign Results in 
700 Sales. 


Preceding the Christmas season, the Commonwealth 
Edison Company, Chicago, conducted a campaign to re- 
vive the old custom of placing candles in the windows 
of homes on Christmas eve. Newspaper advertisements 
calling the attention to this custom were run in all -of 
the local daily papers on three occasions and attention 
was called to the fact that after the candles had served 
their purpose on Christmas eve they would be suitable for 
use for decorative lighting in the home. The candles fea- 
tured in this campaign comprise a brushed-brass base of a 
design similar to the antique candle stick, equipped with a 
30-watt frosted, round-bulb lamp. During the campaign 
700 pairs of these lamps were sold. 


—->--> 


Vincennes Inaugurates White Way Lighting. 

\ new “White Way,” covering the business section of 
Vincennes, Ind., was a conspicuous feature of the celebra- 
tion of the centennial of that city as an incorporated munic- 
ipality. The new lighting system covers eight city blocks, 
seven of them on the principal business street. It consists 
of 57 ornamental iron standards, each carrying one 300- 
watt Type C Mazda lamp inclosed in Austrian opalescent 


glass globes. The lights are 14.5 feet from the surface of . 


the sidewalk. The posts are cast iron, colonial style. The 
system is operated from a new 150-kilowatt generator, 
which delivers current at 2,300 volts, three-phase. There 
is a new single-panel double-circuit switchboard equipped 
with standard oil and cut-out switches and indicating watt- 
meters. It was installed under the direction of Felix L. 
Cadou, general manager of the Barstow properties in the 
city. 

The turning on of the new lights marked the beginning 
of a civic celebration commemorating the one hundredth 
anniversary of the city’s corporate existence and the com- 
pletion of 13 miles of street paving. There were three days 
of celebration, on the first of which Governor Ralston of 
Indiana delivered the principal address. Historic and in- 
dustrial pageants of exceptional merit were the features of 
the succeeding days. 
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Manufecturer Aids Central Station in Selling 
Electric Vehicles. 


One of the hardest worked, most abused, least under- 
stood words in the English language is “co-operation.” 
Co-operation has a thousand different shades of meaning 
to suit the advantage of proposers. Ofttimes co-operation 
does not advance far beyond the conversational stage. On 
the other hand, co-operation is successfully practiced ex- 
tensively, but does suffer greatly from the selfish or neg- 
ative attitude of pseudo-practitioners. 

Fortunately, in the electric-vehicle industry, and espe- 
cially recently, co-operation is being practically applied, 
perhaps not so extensively as we all would like, but never- 
theless, there are definite active co-operative movements 
made possible largely through the Electric Vehicle Associa- 








tion of America, which give promise of an irresistible, con- 
certed movement which will establish for the electric 
vehicle merited supremacy. 

F. S. Komp, general manager of the Lansden Company, 
Brooklyn, N. Y., was recently interviewed regarding the 
“Lansden Selling Plan.” Mr. Komp’s outline of the means 
being employed by his company to really co-operate with 
central stations is extremely interesting. He says, in part: 

“The ‘Lansden Selling Plan’ consists of our placing a 
demonstrating car with a central station and co-operating 
with them, both in the demonstration and the closing of 
any business which they may develop, and accepting de- 
ferred payments where necessary, running over a period 
of one year, the notes being given by the customer, to 
the central station, who will turn them over to us, the 
central station, however, assuming the responsibility of the 
collection. The battery is to be handled in like manner, 
or on a rental basis, as agreed. If ten cars are sold during 
the period of the campaign the central station is made a 
present of the demonstrating car. In addition thereto, a 
cash commission of $50 is paid to the individual salesman 
who secures the order for the vehicle. 

“The central station’s part is to work up a volume ol 
prospects preceding the demonstration; which is supple- 
mented by advertising in the local papers, coupled with a 
series of letters sent out at intervals of a few days each. 
The cuts and the copy, also folders will be supplied by us. 
The central station of course would be expected to enter 
into this matter enthusiastically and put all of their force 
to work energetically in the development of the vehicle 
business during the period of the campaign. They will 
also co-operate with a competent garage, so that the cars 
will be properly and economically taken care of. 

“We have endeavored to develop a plan which would 
make it unnecessary for the central station to invest in 
demonstrating equipment, but at the same time give them 
the benefits of the sale of the vehicle. The period of the 
campaign, together with many of the details of it, is sub- 
ject to change to suit the local conditions.” 


Springfield Municipal Buildings to Be Flood- 
Lighted. 


Plans for the spectacular flood-lighting of the municipal 
buildings at Springfield, Mass., have been formulated by 
J. W. Gosling, who was responsible for the flood-lighting 
of the Panama-Pacific Exposition buildings at San Fran- 
cisco. A large painting of the Springfield group, showing 
how the buildings would appear under the lighting sys- 
tem, was exhibited at the Lynn Prosperity Week Exposition. 

The project is to install projectors on nearby buildings, 
with colored screens, which will give an orange effect to 
the tower illumination, while a steam curtain issuing from 
the flambeaux in front of the group will be given a glowing 
red effect by means of incandescent lamps placed in the 
torches. 

The new system will be employed only on occasions such 
as conventions, civic observances, etc. The idea originated 
with William E. Hodge, deputy superintendent of street 
lighting, and has the hearty support of Mayor Stacy. 
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Human Interest in a Central-Station Window 
Display. 

In arranging the window display shown herewith no at- 
tempt was made by the Topeka (Kan.) Edison Company 
to beautify or to make the beauty of this window the para- 
mount feature, the opinion of the designer being that elec- 
tricity is, to a certain degree, advertised over the heads 
of the multitudes. Electrical advertising should reach all, 
but up to date it has been so closely associated with luxury 
that the ordinary wage earner is still afraid to discard his 
obsolete form of illumination and put in electricity, for fear 
he will be burdened with a large electric bill. 

The window was designed to demonstrate the practical 
application of electricity for all purposes in the home. 
Semi-partitions divided it into three sections, the first sec- 
tion representing the laundry room, in which was installed 
a Thor washer. At the bottom of same were the two 
signs, “We Wash by Electricity,” and, “The Thor Washer 
for Sale on the Installment Plan.” In this section the 





Show Window of Topeka Company In Which Visitors Were 
Entertained. 


floor was covered with oil cloth having a design which 
gave the appearance of a tiled floor. 

On the newell post of the semi-partition was placed an 
electric laundry iron with a sign, “We Iron by Electricity.” 
At the rear of this semi-partition was a vacuum cleaner. 
The back of the partifion being higher than the front raised 
the cleaner high enough that it was well displayed from 
the front of the window. 

In the center portion of the window and directly in front 
of the opening into same, affording easy access for people 
to get in and out, was a small table wired for electrical 
connections and on it were placed various cooking devices, 
such as an electric toaster, disk stove, tea kettle, egg boiler, 
percolator of the urn type, and various other electric cook- 
ing devices to suit the occasion, it having been arranged 
that cooking by electricity could be done. right in the 
window. 

At the time the accompanying view was taken, coffee was 
being served to Robert B. Basham, general contract agent 
of the Topeka Edison Company, and Mrs. Basham. This 
feature of the display attracted considerable attention and 
many visitors to the company’s store were entertained in 
this manner. Music furnished by an electric piano player 
added to the enjoyment. Sewing-machine motors, portable 
lamps, etc., were attractively displayed in sections of the 
window which portrayed sewing room, parlor, etc. 

From November 20 to December 19 the Topeka Edison 
Company made a net gain in customers of 252, the highest 
in the history of the company for a like period. 
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Some Interesting Features of Boston Edison 
Service. 

Interesting statistics have been compiled by the Edison 
Electric Illuminating Company of Boston showing what 
disposition was made of the 200,000,000 kilowatt-hours of 
electricity generated last year. It is interesting to note 
that 27 per cent of the total output, or 54,000,000 kilowatt- 
hours, was used in station apparatus, feeders and mains, 
and in distribution. Approximately 4.5 per cent was used 
by the company for lighting and power service in its many 
buildings and stores, and for advertising purposes. 

Approximately 20,000,000 units were sold for street light- 
ing in 42 cities and towns served by the company and to 
several so-called municipal plants. The balance of 116,000,- 
000 kilowatt-hours was utilized by the company’s 73,000 
customers, 

Residence customers in the district served by the com- 
pany used approximately 11,000,000 kilowatt-hours during 
the fiscal year covered by the statistics. 


Big Increase in Power Business. 


The power business of the company is increasing at an 
encouraging rate. The company at present has a total mo- 
tor load of 100,000 horsepower. 

The largest department store in New England is on 
Edison service, and in fact every large department store 
but two in the territory. The big hotels—Touraine, Young’s, 
Parker’s, Adams House, Bellevue, Vendome, Thorndike and 
dozens of others less prominent—utilize Edison current 
for almost every light and power need. 

Practically every theater throughout the territory, both 
for drama and for moving pictures, is connected in the 
Edison network. Every Boston newspaper but the Evening 
Record is printed by Edison service, and that one is prob- 
ably content to depend on another source of power be- 
cause of a feeling of security in maintaining an auxiliary 
connection with the company. 

It furnishes all light and power requirements for the 
largest furniture store in the world—the Paine Company; 
for the largest bakery in New England, which turns out 
50,000 loaves of bread, 8,000 pies and 72,000 doughnuts daily 
for a hungry public—the General Baking Company; for 
the largest manufacturer of plumbers’ supplies in New 
England—the Walworth Company, and the largest ware- 
houses in New England—the Carnegie Steel Company, in 
Allston Approximately one-half million kilowatt-hours 
were used last year in the operation of shoe shops. 

The largest banks are likewise customers, and in most 
of them electrical brains are used to add, subtract, multiply 
and divide, and to count and sort hundreds of thousands 
of coins. 

That the routine of commercial life is rapidly being 
electrified is demonstrated in Edison Company’s own offi- 
ces. In the mailing division four thousand bills per hour 
are folded electrically, six times as fast as by hand, or 
twenty-five hundred per hour when two, three or four 
fold work is done. 
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How Much Dirt Beso a Vacuum Cleaner 
Remove? 


During Electrical Prosperity Week the New Bedford Gas 
& Edison Light Company awarded the prize of a $40 suc- 
tion sweeper to the woman who most correctly estimated 
the amount of dirt taken from a rug during the week. The 
actual weight was 5 pounds, 0.75 ounce, the estimate 
being 5 pounds, 1 ounce. 

Free house wiring was awarded as a prize to the man 
who guessed most accurately the number of holes in a 
map of the city. The total number was 1,600, and the 
estimated number 1,565. 
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Electric Heating Equipment for Domestic 
Science Students at Salt Lake City. 


The Board of Education of Salt Lake City, Utah, has placed 
an order with the Utah Power and Light Company for elec- 
trical equipment for the domestic science departments of. three 
of the city’s graded public schools. The equipment of these 
departments will be exclusively electrical and will consist of 
24 Hughes No. 10 hot-plates provided with three-heat control 
and 1,100-watt units, and two No. 74 General Electric Com- 
pany electric ovens for each school. The order includes a 
special ten-gallon soup boiler, the walls of which are insulated 
and which is heated by a four-and-one-half-kilowatt immer- 
sion-type heater. This kettle will be used in preparing soup for 
the light lunch which is served to pupils wishing it and for 
which a nominal charge is made. If this kettle proves to be 
entirely successful it is expected by the company that many 
more will be used in the schools for the same purpose. 
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A Timely Electric Sign Idea. 

George Williams, new-business manager of the Henry 
L. Doherty Company, is responsible for a commercial idea 
which seems to have unlimited possibilities. Because of 
the promimence of “America First” and othér patriotic slo- 
gans it was believed that the time was opportune for sell- 
ing small electric signs picturing the American flag, the 
colors being brought out with red, clear and blue lamps. 

The electric sign manufacturers when approached on the 
subject entered into the idea enthusiastically and now have 
available a supply of such signs in 4-foot, 6-foot, 8-foot and 
10-foot sizes, equipped respectively with 94, 110, 130 and 
160 lamps for a single-face sign and 170, 220, 260 and 320 
lamps for a double-face sign. 


In a campaign conducted in Toledo by the Toledo Rail- 
ways & Light Company, 42 of these signs measuring 4 feet 
by 5 feet, were sold in three weeks. 
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Central Station Insures Employees and Adopts 
Extensive Welfare Policy. 


A most acceptable holiday gift has been made by The 
Nevada-California Power Company in the form of a life 
insurance policy upon the life of each of its several hun- 
dred employees,—each policy being for the sum of $1,000. 
These policies are issued by one of the oldest and strong- 
est of the Eastern companies, and the premium upon each 
policy will be paid and the policies kept in force at the 
sole expense of the power company and without cost to 
the employee. 

Coincident with the announcement of this generous gift, 
The Nevada-California Power Company and its associate 
companies operating in Nevada and California, have estab- 
lished a plan by which the employees of these companies 
will, from the beginning of the new year, maintain a hos- 
pital or sick benefit fund for the care and treatment of 
employees who from time to time shall suffer illness or 
personal injury not sustained by accident arising out of and 
in the course of their employment. This means that the 
benefits to be had by employees from the use of 
this fund are entirely separate from the benefits conferred 
by the Nevada Industrial Insurance Act and by the Work- 
man’s Insurance and Safety Act of California. To main- 
tain this fund a nominal monthly contribution is made by 
each employee (depending upon the amount of monthly 
salary and in no case exceeding one dollar), and this con- 
tribution entitles each regular employee to receive medi- 
cal and surgical treatment, and hospital care if necessary, 
including medicines, in case of sickness or injury; the 
amount in each case being limited to $250. The creation of 
this fund is for the sole use and benefit of the company’s 
employees. 
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SUCCESSFUL COMMERCIAL MANAGERS. 


Douglas Burnett. 


Douglas Burnett, who for many years has been a lead- 
ing figure in central-station affairs, was born in Brooklyn, 
N. Y., April 6, 1872. He was educated at Juvenile High 
School and Brooklyn Collegiate and Polytechnic Institute, 
now the Polytechnic Institute of Brooklyn, graduating 
from the Chemical Course, with degree of B. S., in 1890. 
He took the post-graduate course in Electrical Engineering 
under Dr. Samuel Sheldon. After graduation he held po- 
sitions as instructor in physics and instructor in chemistry 
in Brooklyn Polytechnic, and also for several years in- 
structor in applied physics at Pratt Institute, Brooklyn, 
and instructor in natural sciences at Brooklyn Manual 
Training School. 

Mr. Burnett was employed by the Edison Electric II- 


Douglas Burnett, 
Manager Commercial Department, Consolidated Gas, 
Light & Power Company, Baltimore. 


Electric 


luminating Company of New York (now The New York 
Edison Company) in 1893 in inspection department, being 
later promoted to assistant general agent, wholesale, in 
charge of relations with new buildings and isolated plants. 
He was vice-president of the New York Electrical Society 
and member New York Academy of Sciences. In 1904 
he was transferred to the United Electric Light & Power 
Company, Baltimore, now the Consolidated Gas Electric 
Light & Power Company of Baltimore, of which company 
he is manager of the commercial department. 

Mr. Burnett is No. 1637 in the Jovian Order, member 
of the American Institute of Electrical Engineers, charter 
member Illuminating Engineering Society, founder Balti- 
more Consolidated Section of the National Electric Light 
Association. He has served as chairman of the Finance 
and Publications Committee of the Commercial Section of 
the National Electric Light Association, as vice-chairman 
of the Commercial Section and chairman of the Section in 
1915. He was also ‘Maryland State chairman of Member- 
ship Committee of National Electric Light Association. 

Boston State House Exterior Illumination to Be Made 
Permanent.—A bill has been introduced in the Massachu- 
setts Legislature, on petition of the Secretary of State, 
which provides for permanent exterior illumination of the 
State House at Boston, either by the installation of a rim of 
incandescent lights below the cornices, or else by search- 
light. 
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Problems Involving Motor Applications, Machine Character- 
istics, Power Sales Methods and Industrial Electric Heating 


THE ELECTRIC FURNACE AS A CENTRAL- 
STATION LOAD. 


Desirable Class of Business Available Where Sufficiently 
Low Rate Can Be Offered. 


By T. R. Hay. 


Within recent years the practical design and application 
of the electric furnace has proceeded rapidly, and on ac- 
count of its operating characteristics forms an admirable 
load for the central station. Furnaces are designed for op- 
eration at low, moderate and high temperatures and are 
used for a variety of purposes, the principal of which is the 
melting of steel, the reduction of alloys for industrial uses 
and also commercial annealing and heat treating. 

The principal advantages the electric furnace offers over 
other methods of making steel are: 

(1) It produces the highest temperature obtainable. 

(2) It offers a ready and easy means of temperature con- 
trol. 

(3) Any temperature is possible without contamination 
of the charge. 

Essentially the electric furnace is a refining medium and 
is not intended and probably never will compete with the 
blast furnace. Without exception, it is perhaps the best 
means of producing high quality steel, that is both fine and 
homogeneous. Furnaces from about 250 pounds up to 15 
and 20-ton are in successful operation for refining steel and 
are found to be satisfactory. 

Electric furnaces may be classed as resistance, induction 
and arc furnaces, and may be designed to use single, two 
or three-phase current. Direct-current furnaces may be of 
the resistance, arc or electrolytic type. The type of fur- 
nace and control best adapted for it depends on the’ class 
of work for which it is to be used. The arc furnace is best 
suited to the melting of steel, but should be replaced by the 
resistance furnace for melting brass or other alloys which 
contain as one of their constituents a volatile metal or one 
which has a tendency to take up carbon in objectionable 
quantities. 


Furnace Characteristics. 


Substantially all furnaces are at present operating on 
alternating current, the voltage of the furnace varying from 
75 to 110 volts. The use of alternating current permits of 
the transmission of the power at a high voltage, step-down 
transformers taking power from this high-tension supply 
and furnishing the necessary voltage to the furnace. As a 
rule, the load-factor will be high, from 60 to 90 per cent, 
with a power-factor varying from 90 to 98 per cent. This 
combination of high power-factor and high load-factor is 
extremely advantageous, and when in operation on a 24- 
hour, or equivalent, basis presents an extremely desirable 
load. For resistance and arc-type furnaces, satisfactory op- 
eration is possible on 25 to 60-cycle circuits, but the induc- 
tion furnace requires a frequency as low as 5 to 10 cycles. 
One prominent manufacturer markets a single-phase fur- 
nace which is entirely satisfactory, while others manufac- 
ture the two or three-phase type, mostly the latter. Each 
type has its specific advantages, which will not be discussed 
here, but from the central-station viewpoint it would seem 





that the two or three-phase type is preferable to the single 
phase. The latter, to prevent objectionable and excessive 
unbalancing, necessitates the use of special transformers to 
counteract this unbalancing and consequently increases the 
readiness to serve investment on the part of the central 
station, and unless the power application is properly made 
will detrimentally affect other equipment operating on the 
same circuit. 

When making extensions and making connections to 
serve an electric furnace installation, great care should be 
exercised on the part of the central station to be sure that 
the facilities are adequate to take care of the extreme condi- 
tions sometimes occurring, so that no other consumers 
may be affected by outages or extreme voltage variations 
due to surges prevalent in the operation of the furnace when 
the heat is being begun. Unless a high-tension supply cir- 
cuit is available, it is usually advisable to build a separate 
line to the power house or to the nearest high-tension cir- 
cuit available, the operation of the furnace being made en- 
tirely independent of any other power or lighting load. 
These objectionable surges will vary from 50 to 200 per 
cent of the normal rating of the furnace, depending, pri- 
marily, on the care exercised in feeding the raw material 
to the furnacé, and also, to some extent, on the charge 
used. Essentially these violent surges are due to the fact 
that, as the furnace is charged, pieces of unmelted material 
momentarily impinge against the electrodes, thus decreas- 
ing the resistance of the immediate path, due to the fact 
that this unmelted charge is colder than the surrounding 
material. In proportion as care is exercised in charging, 
these fluctuations can be reduced in quantity and kept to a 
minimum in value. 


Details of Operation. 


As the resistance furnaces depend for their heating power 
on the contact resistance between the carbon plates of 
which the resistor is composed, an increase of pressure on 
the plate increases the current, but decreases the voltage, 
and vice versa. This is due to the fact that, when q resistor 
is used which permits of external adjustment of its re- 
sistance, the tendency of the furnace is to act as a rheostat 
for its own control. With an arc furnace the voltage does 
not increase considerably with the current, but as in the 
resistance furnace, as stated above, the current often in- 
creases with decreasing voltage. The voitage of the arc is 
dependent not only on the current, but also upon the length 
of the arc and upon the kind of vapor in the furnace. Asa 
rule, resistance furnaces require a lower voltage than arc 
furnaces of the saine size. It is these variations of current 
and voltage, as previously stated, which are due to condi- 
tions peculiar to electric-furnace operations, which may be 
and are excessive, that recommend the use of a separate 
service to satisfactorily and economically supply furnace 
installations. Some furnaces have two movable electrodes 
at the top and one stationary electrode at the bottom. 
Others have the three electrodes at the top. In either case 
the spacing is such that they compose, as nearly as pos- 
sible, an equilateral triangle. In the single-phase furnace 
there is one movable top electrode and a bottom stationary 
electrode inclosed in a water-cooled jacket. The roof of 
the furnace is of acid brick and the lining of dolamite or 
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magnesite. The electrodes are of carbon and when sus- 
pended from the top are raised and lowered by means of 
vertical manually operated steel screws manipulated by the 
operator from outside the furnace. The charge may be fed 
in through the top or at the side. In pouring, the furnace 
may remain stationary of may be tilted. To start the fur- 
nace the upper electrodes are lowered to the floor and some 
granular graphite or plumbage is sprinkled in. When this 
glows the slag making material is added. This material 
varies with the material to be melted, but ordinary window 
glass or limestone may be used, in most cases, as it is 
neutral to the majority of the metals to be melted. Besides 
acting to produce slag, this material also tends to prevent 
oxidation of the material worked. As the slag making 
material melts, the electrodes are slowly raised until the 
proper height is reached and the alloy is then charged, 
by hand, through a small opening in the top or side of the 
furnace. Being heavier than the slag making material it 
sinks to the bottom and is melted from. the heat of the 
bath and not from the direct heat. When the metal alloy 
has been completely reduced to a homogeneous molten 
state it can be poured into a ladle or the furnace can be 
picked up by an auxiliary hoist and poured as if it were 
a ladle. The slag remains in the furnace to be ready for 
the next heat and as it retains its molten conditon for a 
considerable length of time the furnace can be quickly 
prepared for another heat. 


Good Revenue Producer. 


An electric furnace is a good revenue producer and, 
in the case of the majority of installations, represents a 
proper user of central-station service, not only account 
of the long hours of operation but also because of the 
great expense that the user would be put to in installing 
a plant of adequate and sufficient capacity to meet all 
conditions. To be economically profitable to the user the 
cost for power should not exceed one one cent per kilo- 
watt-hour, and in many cases, depending on the size and 
hours of usage of the furnace and on the geographical 
location, the cost may be as low as 0.25 cent to 0.5 cent 
per kilowatt-hour. 

It is claimed for the electric furnace that it is more 
economical in cost of operation, as compared to the work 
done, than any other type of furnace; that a more uniform 
product results; that devolitization is decreased; that there 
is an actual saving in material and an improvement in the 
steel due to decreased segregation as a result of more 
thorough and uniform distribution. The deoxidation is 
quick and rephosphorization impossible. It is further 
claimed that the quality of the steel is not only improved 
but that the capacity of the converter plant can be in- 
creased, as the time required for the resting of the metal 
to permit the ferro-manganese to dissolve, is saved. 

Extensive tests have been made in melting various alloys 
and the results indicate that the electric furnace is at least 
a potential success, if not an absolute one. 
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PERTINENT POWER-SALES PROBLEMS. 
By H. J. Kunz. 


In selling power there is no one mechanical problem 
that stands out, but one of the greatest problems and one 
that brings a lot of the others to an easier solution when 
it is once solved, is the gaining of the confidence of the 
man to whom you are trying to sell electric power. 

The majority of power salesmen are too prone to talk 
kilowatts, demands, connected loads, load-factors, power- 
factors, etc. Terms the uninitiated are afraid of. 

Another thing that most salesmen have encountered is 
the tendency of prospects to be sort of secretive about de- 
tails, which if known, would be a great aid in working out 
his problems. 
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In this connection, when talking to the prospect it will 
be found that the number of cars of coal shrinks, the aver- 
age gas bill is little more than nothing, the water bill is 
very low, the cost of handling ashes is next to nothing, 
and the oil, grease, waste and repairs are never heard of or 
that repairs are made in the shop and cust nothing. The 
engineer’s and firemen’s wages are not to be considered. 
The endless line shafts, belts, couplings and hangers are 
essential to the good looks of the plant and further than 
that, these belts, shafts, couplings and hangers do not re- 
quire any extra power. 

Now we all realize that the items mentioned are all 
necessary with steam and gas-operated prime movers, and 
that they cost money, but the question we have to answer 
is “will electric power cut the cost?” 

To get at the heart of a power problem you must start 
somewhere and generally it is with the owner of a plant. 
You may tell him that he should use electric power and 
you can give him a lot of reasons why he should, and he 
will probably say that your statements sound good and 
ask you to give him proof. 

If you have succeeded in gaining his confidence he may 
give you the amount of coal used or the gas costs; en- 
gineer’s and firemen’s wages, water cost, waste, oil, grease, 
some repairs, cost of flues, grates, reboring and a few 
other items, and then it is up to you to find out the time 
lost through shut downs; the production lost, sales lost, 
wages paid during shut downs and the temporary disor- 
ganization along with other local wastes. I know of one 
case where 21 men relayed for 7 hours endeavoring to 
start a 70-horsepower engine, and held up 48 other men. 
This engine as usual never gave any trouble when the 
question of purchasing central-station power was being dis- 
cussed by the salesman. 

Where a prospect is found who is not willing to give 
these figures, sometimes because he thinks they will be 
used to base rates on, it is a greater task and requires 
more time in the engine room watching the amount of 
coal used, and some judicious questioning to discover wages 
and the other items which must be known, not to base rates 
on, but to show to the owner his actual cost per month 
for power used. 

In a number of cases it will be necessary to indicate 
his engine under friction load and then under average 
operating conditions. Or you may be able to get it at no 
load and then friction load to show him what he is paying 
for friction. Probably you will meet the man who can 
turn the pulley with one finger. Ask him to turn it 300 
times per minute. 

I believe that more business will be secured by the ap- 
plication of a rate which will carry a minimum or guaranty 
charge which is close to the average monthly bill esti- 
mated. In other words, balance the rate with the demand 
charge. This may mean a little less revenue and you may 
have to work to convince your prospect that he should pay 
a higher minimum, but if you do not do it at first, you 
probably will have to later and encounter considerable 
trouble. 

Another point to be considered in converting an old 
plant to electric drive is the percentage saving on the in- 
vestment. It is quite frequently a good paying proposition 
to junk a few thousand dollars worth of machinery to 
make the change and you can generally show enough 
yearly saving to warrant the new investment for a modern 
equipment. 

The vacuum system in steam heating is rapidly doing 
away with the high-pressure steam idea. Put a small motor 
driven suction pump on the end of the steam line instead 
of pressure in the boiler. There is very little increased 
heating value in 50 pounds over 10 pounds of steam, only 
18 British thermal units, but you must get it through the 
radiators. 
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TRANSFORMER WIRING PRACTICE. 
By Terrell Croft. 


In locating transformers within buildings it should be 
remembered that a large transformer contains considerable 
combustible material. It is possible for an insulation break- 
down, due possibly to a lightning discharge or a surge, to 
result in a fire within the transformer. The insulation burns 
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Fig. 1.—Transformer House of Non-Combustible Materials. 
with a heavy, dense smoke and produces the effect of a 
very serious fire. The result may be that streams of water 
will be thrown on the apparatus in the building, incurring 
considerable damage thereto. Furthermore, the oil in the 
transformer case may become ignited and boil over. Such 
a fire, in addition to the damage to property, is very diffi- 
cult to handle. 

A safe indoor transformer installation is shown in Fig. 
1. The walls of the inclosing room or addition should be 
of brick, hollow tile, or stone. A fire door of approved 
construction separates the transformer room from the build- 
ing which adjoins it. The roof is a concrete slab reinforced 
with steel lath. A ventilator is provided to carry off fumes, 
should they exist, and to keep the room cool. The floor 
should slope toward the drain, so that if the oil leaks from 
the tank or boils over from it, it will flow out of the build- 
ing. The drain should empty into a stream or be arranged 
some way so that the transformer oil, if it does flow through 
it, cannot accumulate. Frequently transformer houses are 
arranged with grating floors having a space underneath 
them so that if the transformer oil leaks, it will drip down 
through the grating and not collect on the floor near the 
transformer. 

Where the casing of a transformer is thoroughly grounded, 
as shown in Fig. 1, the fire hazard is decreased. Further- 
more, it will be impossible for an attendant standing on 
the ground and touching the transformer case to receive a 
shock, even if the transformer case has, because of some 
accident or breakdown, become charged from accidental 
contact with the conductors it contains. Where a trans- 








adjacent metal work should be grounded also to prevent 
accidents. 

Grounding of instrument transformer cases, while not man- 
datory, is considered desirable because it decreases the pos- 
sibility of shock to attendants as suggested above. The 
power associated with an instrument-transformer circuit is 
seldom great enough to involve any considerable fire haz- 
ard. Where the transformer casings are grounded, the 
metal switchboard frames, the instrument cases, conductor 
supports and all other adjacent conducting members that 
do not contitute portions of the electrical circuits should 
also be grounded. 

Transformers carrying pressures in excess of 550 volts 
should not be supported on buildings for the reason that 
they are likely to materially interfere with the fighting of 
a fire in the building and that they introduce the pos- 
sibility of voltages, greater than those for which interior 
conducting systems are ordinarily designed, being im- 
pressed upon the circuits within the building. The prefer- 
able arrangement is always to have the transformers mount- 
ed directly on poles, on platforms built between poles, or 
in underground transformer vaults. In all cases the trans- 
former should be located a reasonable distance (20 to 25 
feet, if possible) away from the building. This will insure 
that the high-tension conductors to the transformer will not 
be nearer the building than 20 or 25 feet. Where it is 
absolutely imperative that transformers operating at pres- 
sures exceeding 550 volts be attached to buildings, they 
should be supported thereon by a method similar to one of 
those suggested below. 

In arranging the supports for a transformer on a build- 
ing wall, it should be remembered that the transformer im- 
poses not only a vertical stress on the wall and its sup- 
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Fig. 2.—Transformer on Special Hanger Mounted on Masonry 
Wall. 


ports, but also an outward stress tending to pull the upper 
supporting bolts out of the wall, or to pull the upper tim- 
bers away from it. It is this “tipping” stress that must 
be considered most carefully, because almost any reason- 
able arrangement will support the vertical stress. With an 
old masonry wall or a weak frame (wood) one, the only 
method of effectually supporting this tipping stress is to 
use bolts extending clear through the wall for holding the 
transformer or the frame that supports it. 
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Methods of supporting transformers on buildings are 
shown in Figs. 2 and 3. Where the transformers operate 
at pressures not exceeding 550 volts there is no particular 
objection to mounting them on buildings as shown, but 
where the pressure on the transformer does exceed 550 
volts, the practice is, as above suggested, objectionable, and 
special permission from the local underwriters’ inspector 
should be secured before the transformers are thus mounted. 
In any case, the transformer cases should not rest directly 
against the building wall, but should be separated there- 
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Fig. 3.—Transformer Mounted on Fig. 4.—Ground Connections on 
Brick Wall on Wooden Rack. Primary and Secondary Side. 


from in some way so that an air space will be provided 
between the transformer and the wall. 

The method of supporting a transformer on a special 
wall hanger is shown in Fig. 2. With this arrangement, a 
specal iron hanger, detailed in JJ, is used. If the building 
walls are of masonry, the hanger irons may be secured 
thereto with expansion bolts, or preferably with machine 
bolts passing entirely through the wall. If the wall is of 
wooden construction, the hanger may be fastened to the 
wall with lag screws or preferably with through bolts. 

The method of supporting a transformer on a timber 
frame is shown in 
stantial construction and thoroughly painted to prevent the 
absorption of moisture. The cross timber A may be made 
of the same proportions as a standard cross-arm so that 
it will accommodate the cross-arm hanger iron ordinarily 
furnished with transformers. Through bolts should be used 
where possible for fastening the timbers to the wall, but 
lag screws or expansion bolts can be utilized where the 
application of through bolts is not feasible and where the 
wall material is strong enough to sustain the lag screws 
or expansion bolts. 

The ground connection to a transformer secondary wind- 
ing may be, and usually is, in practice made to one of the 
secondary conductors outside of the transformer case. Fig. 
5 shows the usual methods of making such connections. 
There does not appear to be any particular advantage in 
making any special provision for the grounding of a sec- 
ondary circuit of a standard single-phase distributing trans- 
former when the transformer is built, inasmuch as such a 
connection can always be readily made. However, when 
two-phase or three-phase transformers are constructed, it 
may be advisable to then have a special tap brought out 
from the neutral or some other point of the secondary 
windings. 

The arrangement of the primary and secondary windings 
within a distributing transformer is indicated in J, Fig. 5. 
There ar usually two primary and two secondary coils. The 
transformer may be adapted for different primary and sec- 
ondary voltages by connecting these coils either in series 
or in parallel. The series or parallel connections of the 
secondary coils are usually made by suitably joining the 
secondary conductors outside of the transformer. The 
primary coils may be connected in series or parallel by 
means of a connection block and straps provided within 
the transformer. 

The ground connection on a transformer three-wire sec- 
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ondary operating at 110 and 220 volts is made as 
show in JJ, Fig. 5. The ground is connected to the neutral 
point of the secondary and to the neutral wire. 

The ground connection on a transformer two-wire sec- 
ondary operating at 110 volts is made as indicated at JJ/J, 
Fig. 5. Inasmuch as it would not be feasible to join to 
the neutral point of a secondary transformer winding con- 
nected as at ///, the earth connection is made with one 
side of the circuit. To connect to the true neutral in 
this case it would be necessary to tap a lead to points N 
and N of the two secondary coils as indicated at J and 
then to carry this lead to ground. Obviously, this could 
not be done with transformers of ordinary construction 
without dismantling and rewinding the transformer. 

The ground connection of a transformer tw0-wire sec- 
ondary operating at 220 volts may be made as diagram- 
med at JV. In this case the ground wire joins the sec- 
ondary winding at its neutral point. Three-phase trans- 
former secondaries may be grounded as shown at V and 
Vl. With the delta-connected secondary of V, the ground is 
not at the neutral point of the secondaries of the group and 
it is impossible to connect the ground wire to the true neutral 
point of a three-phase delta-connected group, unless an 
artificial neutral point be established through the insulation 
of three resistors or similar devices connected in star. The 
star-connected secondaries of VJ are grounded at the true 
neutral point on the secondary system. 

Why it is desirable to ground transformer secondaries 
may be explained thus. If the primary and secondary coils 
of a transformer become, through accident, electrically con- 
nected, the high-tension primary voltage is then impressed 
upon the normally low-tension secondary circuit. Any 
person then touching any conducting component of the 
secondary system would have impressed on him to ground 
the primary voltage. Furthermore, if the primary and 
secondary are in electrical contact, the fire hazard is greatly 
increased,because then the high-tension voltage (possibly 
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Fig. 5.—Methods of Making Ground Connections to Secondaries of 
Standard Distributing Transformers. 


2,200 volts) is impressed between the secondary system 
and ground. 

Now, the secondary system, its conductors, fittings and 
appliances are ordinarily insulated for a voltage of 110 
or 220 volts. It follows that the 2,200-volt pressure is 
likely to break down this 110 or 220-volt insulation, im- 
pelling a current through the insulation to ground and pos- 
sibly producing a fire, caused by arcs between the con- 
ductors and the interior water or gas piping or other 
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grounded metal, or by arcs in the low-voltage fittings. 
If the secondary of the transformer is grounded, a voltage 
between the secondary system and ground that would be 
dangerous to life cannot, except under unusual conditions, 
exist. 

Example: Consider the diagram of Fig. 6, which shows a 
generator feeding a secondary distribution system through 
a transformer. Note that there is normally no electrical 
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connection between the primary and secondary circuits. 
The connection C shown is an accidental cross between the 
high and low-tension circuits which might be within the 
transformer case, or at some point out on the line, as shown 
at C in Fig. 7. The primary voltage is asumed t be 2,200, 
and the secondary voltage 110. Now assume further that 
there is no ground on the low-tension or secondary circuit 
but that there is a ground at G on one of the primary or 
high-tension conductors. This ground G, Figs. 6 and 7, 
might be an accidental ground, such as a tree ground, or 
it might be a permanent ground placed for some reason or 
other on the primary circuit. 

Now, with conditions as above defined, a man, M, Fig. 6, 
standing on the earth and touching any live current-carry- 
ing part of the secondary circuit, would have impressed 
across him, between the part of his body that touched the 
circuit and ground, 2,200 volts. This pressure would, prob- 
ably, force through the man’s body, as shown by the full 
arrows, a sufficiently great current to kill the man. 

But now if the secondary circuit be grounded, as shown 
by connecting it to the permanent ground PG, Figs. 8 and 9, 
the maximum voltage that could then exist (except under 
very unusual conditions) between the secondary circuit and 
ground is 55 volts. For example: An accidental cross oc- 
curs between the primary and secondary circuits either out 
on the pole line, as shown in Fig. 8, or within the trans- 
former case (Fig. 9). 
will be forced through the cross and the permanent ground, 
as shown in Fig. 9 by the arrows. In other words, the 
permanent ground provides a short-circuit path for the 
current, and an excessive current will flow. This will 
cause a fuse or a circuit-breaker, located in the high-tension 
or primary circuit at the station or distribution center, to 
open, whereby the primary circuit will be disconnected 
from its source of energy. 

The automatic cutout just referred to may be either the 
primary fuses at the transformer, inserted between the 
primary main and the transformer, the fuses at the dis- 
tribution center, or the fuses or circuit-breaker protecting 
the high-tension circuit at the central station. 

Furthermore, the permanent ground placed on a sec- 
ondary circuit tends to form a short-circuit or shunt path 
of very low resistance between the secondary circuit and 
ground. Then, in case the high-tension circuit does ac- 
cidentally contact with the low-tension circuit and a person 
now touches the low-tension circuit, the secondary ground 
connection constitutes a short-circuit path around the per- 
son and thereby prevents him from being shocked. 

For maximum protection the primary circuit must be 
provided with automatic cutouts, so that in case of a 
cross between the primary and secondary, like that just 
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referred to, there will be every assurance that the excessive 
current flowing through the secondary circuit ground con- 
nection will cause the automatic cutout (fuses or circuit- 
breaker) to open and disconnect the transformer primary 
or the primary circuit from its source of energy. 

The reason for connecting the ground wire to the middle 
or neutral point of a transformer secondary is that where 
this is done the difference of potential then possible between 
any part of the secondary circuit and ground is a minimum. 
For example, if the ground connection is made at the 
middle point of a transformer secondary connected for 220 
volts, as shown in Fig. 5, JJ, then the maximum possible 
dinerence of potential between any part of the secondary 
circuit and ground is, except under very unusual conditions, 
110 volts. If, instead of the ground wire having been con- 
nected at N, it were connected to either of the outside wires 
at O: or O2, then the maximum possible difference of poten- 
tial between parts of the circuit and ground would be 220 
volts. 

A cross between a high-tension primary circuit and a 
low-tension secondary circuit may be dangerous, even if 
there is no ground on the primary circuit. It is some- 
times supposed that there is no danger in touching one 
side of a high-tension circuit if the other side of the circuit 
is free from grounds. This view is erroneous and it is 
quite possible for a person standing on or in electrical 
connection with ground to be killed by touching at one 
point a high-tension circuit upon which there are no other 
grounds, or by touching a low-tension circuit which is in 
accidental contact with such a high-tension circuit. If the 
high-tension circuit connects with a network of considerable 
extent, this network will then have _ considerable 
electrostatic capacity against ground. The impedance of 
the short-circuit path, comprising in series the condenser 
thus provided and the person, in many cases may be so 
low that it will permit a charging current to flow which is 
sufficient, if it passes through a person’s body to ground, to 
kill the person. Grounding the low-tension circuit will 
eliminate the life hazard above described that may be pres- 
ent because of the electrostatic capacity of an ungrounded 
primary circuit which is in contact with a secondary 
circuit. 

The objections to grounding a low-tension secondary 
system are: (1) A single accidental ground -upon one of 
the secondary conductors, if the secondary conductor of 
opposite polarity is permanently grounded, may, and prob- 
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Fig. 7.—Accidental Cross Between High-Voltage Primary Feeder 
and Low-Voltage Secondary Mains. 


ably will, interfere with the service. (2) With a permanent 
ground on a secondary circuit, if the ground wire connects 
to one of the outside wires of the secondary circuit, there 
then exists between the other wire of the circuit, that is. 
the conductor of opposite polarity, and ground the full 
difference of potential of the secondary circuit. (3) Per- 
manent grounds on secondary circuits may cause diffi- 
culties when tests are being made. (4) Permanent grounds 
increase the expense of installation. 

It is apparent then that there are certain disadvantages 
to secondary grounding. It is generally conceded that 
secondary grounding tends to increase rather than decrease 
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Fig. 8.—Transformer Secondary Permanently Grounded. 


the fire hazard. For example: With one side of the 
secondary permanently grounded, one accidental ground 
or breakdown of insulation on the other side of the circuit 
will involve a short-circuit and possibly a fire, if the over- 
load protection of the circuit does not act promptly. Ob- 
viously, when a secondary system is entirely free from 
grounds, two breakdowns or accidental grounds, one on 
each side of the system, that is, one on the positive wire 
and one on the negative wire, are necessary to constitute 
a short-circuit. Where ground detectors are installed, the 
first ground will ordinarily be discovered and cleared be- 
fore the second one occurs. 

However, in spite of the above disadvantages, which prac- 
fice has shown to be relatively unimportant, it is now con- 
sidered the best practice to ground all secondary circuits 
so that life hazard will be a minimum. This course is 
recommended by practically all competent authorities. 

Secondary grounds should be tested periodically—about 
once a year—to insure that they are effective. It is espe- 
cially important that the ground connection be tested where 
the transformer is located a considerable distance from 
the buildings served by its secondaries. It sometimes 
occurs that a secondary ground connection is effective in 
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Fig. 9.—Secondary Circuit Permanently Grounded. 


preventing potential rises on the secondary system only 
within a relatively limited area. Such conditions are at- 
tributed to the conducting properties of the earth ad- 
jacent to the ground on the secondary system. 

The grounding of a neutral wire of a three-wire system 
not only tends to decrease life hazard, but it also tends to 
insure the continuity of the neutral conductor, because if 
the neutral is grounded at frequent intervals along its 
length and it breaks at some point, the neutral conducting 
path will be completed around the break through the two 
grounds on either side of it. 

The general situation relative to grounding may be 
outlined thus: While the Code specifies no requirements 
one way or the other as regards the grounding of the 
neutral on a high-potential system (550 to 3,500 volts), 
it specifies that lightning arresters must be installed on 
circuits operating at these voltages. Grounding, it ap- 
pears, is regarded as a medium of reducing the risk of 
shock or injury to persons, but which tends to increase 
fire hazard, hence in compiling the rules now in effect 
the Electrical Committee yielded to the life-hazard plea 
only for circuits operating at pressures not exceeding 150 
volts. That is, grounding the transformer secondaries of 
circuits operating at pressures of 150 volts and below is 
compulsory, except where a system is supplied from private 
industrial power or lighting plants where the primary volt- 
age does not exceed 550. 
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COST OF MOTOR REPAIRS. 
By George A. Schneider. 


About the first question put to the electrical man who is 
called upon to examine a burned-out motor or one other- 
wise in need of repairs, is what will be the cost of the job, 
and how much time will be required to complete it. This 
is an easy question for those who are experienced in this 
line of work or for the representative of a repair shop hav- 
ing standardized prices for the most common repairs re- 
quired for the different types of motors. But the average 
electrical dealer or contractor, who is only occasionally 
called upon to handle such work, usually finds it rather 
difficult to give a reasonably accurate and safe estimate 
without communicating with a repair shop. Even then 
there is some likelihood of the estimate being too low, 
unless the motor has been carefully inspected and the re- 
pairs needed fully stated. 

The number of inquiries on this subject received at the 
office of the company: with which the writer is connected, 
indicates that data on the approximate cost of rewinding 
and repairing the most common types and sizes of motors 
would be useful to many of our readers. The accompany- 
ing tables contain information of this kind for certain types 
of alternating-current motors. 

Table I is suitable for 60-cycle two or three-phase squir- 
rel-cage motors wound for any of the standard voltages 
from 110 to 550, inclusive. Table II applies only to 60-cycle 
single-phase motors of the resistance-reactance starting 
type. These motors are similar in appearance to their poly- 
phase prototypes, and are built in the same line of frames. 
However, a somewhat larger frame is required for a given 
output than for the corresponding polyphase rating. The 
stators have “symmetrical” three-phase windings. The 
rotors are of the squirrel-cage high-resistance type, but of 
different mechanical design than. is used for polyphase 
machines. The design is such that the rotor, in starting, 
revolves freely on the shaft until a certain predetermined 
speed is reached. The load is then picked up by the auto- 
matic action of a centrifugal clutch, which engages an outer 
shell keyed directly to the motor shaft. The phase displace- 
ment required in the stator windings at starting is produced 
by a resistance-reactance starting box operated in much the 
same manner as the common direct-current starting rheo- 
stat. For certain classes of service these motors are very 
satisfactory and have been largely used. The standard 
voltages are 110 and 220. 

For most of the sizes listed the costs were arrived at by 
taking the average cost of repairs for a given frame and 
then applying this cost to the various ratings built in that 
frame. This will be apparent by comparing the costs for 
the different ratings. Take, for example, frame H in Table 
I. The cost of rewinding the stator is $39. This figure has 
been applied to the following ratings, all of which are built 
in that frame: 1 horsepower, 600 revolutions per minute; 2 
horsepower, 900 revolutions per minute; 3 horsepower, 1,200 
revolutions per minute, and 5 horsepower, 1,800 revolutions 
per minute. Likewise in Table II this same cost is applied 
to 1.5 horsepower, 1,200 revolutions per minute, and 3 horse- 
power, 1,800, since both are built in frame H. The frame 
sizes specified do not apply to any particular line of motors, 
but were arbitrarily chosen for the purpose of this article. 
However, the relative output of a given frame at the differ- 
ent speeds will be found to agree quite closely with several 
lines of induction motors on the market. 

These estimates may also be used equally well for motors 
of other frequencies by taking the figures applying to a 
60-cycle rating built in the same frame. This comparison 
can be easily made by referring to the manufacturer’s rating 
and dimension sheets for that particular line of motors. 
The tables may be further applied to slip-ring or phase- 
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TABLE I.—COST OF REPAIRS FOR 60-CYCLE POLYPHASE 
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0.5 600 G $28.00 $4.00 $2.25 $1.50 $1.50 
0.5 900 E 22.75 3.00 1.80 1.00 1.00 
0.5 1200 C 21.00 2.50 1.35 1.00 1.00 
0.5 1800 A 19.50 2.25 1.35 1.00 1.00 
0.75 600 G 28.00 4.00 2.25 1.50 1.50 
0.75 900 F 23.50 3.00 1.80 1.25 1.00 
0.75 1200 E 22.75 3.00 1.80 1.00 1.00 
0.75 1800 B 19.50 2.25 1.35 1.00 1.00 
1 600 H 39.00 4.75 3.00 1.50 1.50 
1 900 G 28.00 4.00 2.25 1.50 1.50 
1 1200 F 23.50 3.00 1.80 1.25 1.00 
1 1800 c¢ 21.00 2.50 1.35 1.00 1.00 
1.5 600 I 43.00 6.50 3.40 1.50 1.50 
1.5 900 H 39.00 4.75 3.00 1.50 1.50 
1.5 1200 G 28.00 4.00 2.25 1.50 1.50 
1.5 1800 E 22.75 3.00 1.80 1.00 1.€9 
2 600 I 43.00 6.50 3.40 1.50 1.50 
2 900 H 39.00 4.75 3.00 1.50 1.50 
2 1200 G 28.00 4.00 2.25 1.50 1.50 
2 1800 F 23.50 3.00 1.80 1.25 1.00 
3 600 K 60.00 8.75 6.00 1.75 2.00 
3 900 I 43.00 6.50 3.40 1.50 1.50 
3 1200 H 39.00 4.75 3.00 1.50 1.59 
3 1800 G 28.00 4.00 2.25 1.50 1.50 
5 600 M 60.00 12.00 5.70 2.00 2.50 
5 900 K 60.00 8.75 6.00 1.75 2.00 
5 1200 I 43.00 6.50 3.40 1.50 1.50 
5 1800 H 39.00 4.75 3.00 1.50 1.50 
7.5 720 M 60.00 12.00 5.70 2.00 2.50 
7.5 900 L 56.50 11.00 5.70 2.00 2.50 
7.5 1200 J 48.00 7.00 6.00 1.75 2.00 
7.5 1800 I 43.00 6.50 3.40 1.50 1.50 
10 600 N 65.00 13.00 7.00 3.00 4.00 
10 900 M 60.00 12.00 5.70 2.00 2.50 
10 1200 L 56.50 11.00 5.70 2.00 2.50 
10 1800 J 48.00 7.00 6.00 1.75 2.00 
15 720 P 75.00 14.00 7.00 3.00 4.00 
15 900 N 65.00 13.00 7.00 3.00 4.00 
15 1200 M 60.00 12.00 5.70 2.00 2.50 
15 1800 K 60.00 8.75 6.00 1.75 2.00 
20 600 Ss) 125.00 17.25 8.25 3.25 6.00. 
20 900 P 75.00 14.00 7.00 3.00 4.00 
20 1200 N 65.00 13.00 7.00 3.00 4.00 
20 1800 M 60.00 12.00 5.70 2.00 2.50 
25 600 Ss 125.00 17.25, 8.25 3.25 6.00 
25 720 s 125.00 17.25 8.25 3.25 6.00 
25 900 R 115.00 16.00 12.00 3.25 6.00 
25 1200 Pp 75.00 14.00 7.00 3.00 4.00 
35 600 T 150.00 18.50 15.00 3.50 6.25 
35 720 s 125.00 17.25 8.25 3.25 6.00 
35 900 Ss 125.00 17.25 8.25 3.25 6.00 
35 1200 R 115.00 16.00 12.00 3.25 6.00 
50 600 V 175.00 19.75 24.25 3.50 6.25 
50 720 Vv 175.00 19.75 24.25 3.50 6.25 
50 900 = 150.00 18.50 15.00 3.50 6.25 
50 1200 Ss 125.00 17.25 8.25 3.25 6.00 


wound motors, since the cost of rewinding the rotor of 
such a machine will not differ materially from the cost of 
rewinding its stator. On this basis the cost of completely 
rewinding a 10-horsepower, 1,200-revolutions-per-minute 
slipring motor built in frame L will be $113, or $56.50 for 
the rotor or stator separately. 

The estimates for rewinding the stator or resoldering 
the rotor do not include any preliminary work required to 
put the stator structure in fit condition to receive the new 
winding or work required on the rotor before the actual 
resoldering can be started. In other words, the figures 
cover only the actual rewinding or resoldering, as the case 
may be. However, this preliminary work is frequently 
necessary and must always be considered in making up esti- 
mates. It is due to a number of causes. 

For example, the motor bearing linings may have worn 
down sufficiently to allow the rotor to rub against the 
stator. If the motor has operated very long in this condi- 
tion the laminations of either or both stator and rotor will 
probably be damaged, which may require considerable work 
to put them into their original condition. Again, a defective 
or broken bearing may injure the shaft. Sometimes this 
damage will be serious enough to require a new shaft. New 
bearing linings will probably be required in either case. 
Burned-out windings may also be accompanied by fusing of 
parts of the stator laminations. These fused portions must 
necessarily be: removed before actual replacement of the 
coils can be commenced. 
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In a rotor which has been badly overheated, allowing the 
melted solder to be thrown out, arcing is frequently set up 
between the rotor bars and end rings, causing serious burn- 
ing. When this occurs, new end rings are often needed, 
either for one or both ends of the rotor, or perhaps part of 
the bars will need to be replaced. With bolted end-ring 
construction there is also liability of trouble. The expan- 
sion of the end rings, caused by the excessive heat, tends 
to snap the bolts between the rotor bars and rings, pro- 
ducing the most favorable conditions for arcing. Burnouts 
of this kind, for either soldered or bolted construction, are 
quite common in connection with motors which have been 
started from time to time under loads requiring heavy start- 
ing torque with long periods of acceleration. Two or three- 
phase motors allowed to operate single-phase for any con- 
siderable length of time may also develop troubles of this 
nature. Very often the rotor will be badly damaged, while 
the stator has been only slightly overheated. Conversely, in 
some instances, the stator will be burned out, while the 
rotor is uninjured. Single-phase motors of the types listed 
in Table II may also need repairs on the rotor clutch. This 
work is not included in the figures for resoldering the 
rotor. ~ 8; 4 

In connection with these points the details of two repair 
jobs recently handled by the writer will be helpful. In 
a woodworking plant a 15-horsepower three-phase motor 
had been mounted upon the side of the wall with the belt 
brought up through an opening in the floor to a machine 
placed almost directly over the motor. Because of the gen- 
eral layout, the belt was required to operate almost in a 
vertical position, with a rather short distance between cen- 
ters of pulleys. Difficulty was experienced in keeping the 
belt in proper tension, so the operator devised a home- 
made belt tightener arranged to bring the necessary ten- 
sion on the belt by means of several weights. The belt 
was operated under a heavy tension, and the bearings soon 
wore sufficiently to allow the rotor to rub against the 
stator. Finally, the motor would not start. Upon examina- 
tion it was found that about a dozen coils on the side of 
the stator toward the top had been thoroughly roasted, due 
to the heat set up by this mechanical friction. The remain- 
ing portion of the winding had been overheated, probably 
due to overload, but was not badly damaged. At the point 
where the friction was greatest the stator slots were almost 
closed, requiring considerable work to fit them to receive 
the new coils. The rotor had also been very hot, and had 
to be resoldered. 


The second job covered a 25-horsepower, 600-revolution 
motor from the same plant. This motor was of the squir- 
rel-cage type, but was used to operate a machine demand- 
ing a large torque at starting. To make matters worse the 
machine was started several times each day. The continual 


TABLE II.—COST OF REPAIRS FOR 60-CYCLE SINGLE- 
PHASE MOTORS, RESISTANCE-REACTANCE TYPE. 
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% 1200 F $23.50 $3.00 $1.80 $1.25 $1.00 
1 1200 G -00 4.00 2.25 1.50 1.50 
1 1800 F 23.50 3.00 1.80 1,25 1.00 
1% 1200 H 39.00 4.75 3.00 1.50 1.50 
2 1800 G 28.00 4.00 2.25 1.50 1.50 
2% 1200 I 43.00 6.50 3.40 1.50 1.50 
3 1200 J 48.00 7.00 6.00 1.75 2.00 
3 1800 H 39.00 4.75 3.00 1,50 1.50 
5 1200 K 60.00 8,75 6.00 1.75 2.00 
5 1800 I 43.00 6.50 3.40 1.50 1.50 
7% 1200 Special 70.00 13.00 12.00 2.00 2.25 
7% 1800 K 60.00 8.75 6.00 1.75 2.00 
10 1200 Special 79.00 19.50 12.00 2.25 2.50 
10 1800 Special 70.00 13.00 12.00 2.00 2.25 
15 1800 Special 79.00 19.50 12.00 2.25 2.50 
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overheating of the rotor, especially during the starting 
period, soon developed trouble. When removed the rotor 
gave evidence of serious arcing between the end rings and 
bars. It was necessary to supply new rings for both ends 
of the rotor. The stator winding had not been damaged. 

The ordinary type of squirrel-cage motor is not well 
adapted for starting loads of this kind, and it would have 
been better to have provided a motor of the slip-ring type, 
giving a much higher starting torque, and at the same time 
taking less starting current. 

It will be apparent from these cases that estimates should 
not be made until after the motor has been given a careful 
inspection, otherwise there is likely to be a large discrep- 
ancy between the estimated and actual cost of the work. If 
an inquiry of this kind must be handled by letter it is not 
possible to make an inspection, but the dealer can at least 
detail clearly just what his estimate covers and point out 
the possibility of additional work that may be needed. Our 
readers will appreciate that estimates of this kind can be 
only approximately correct at the best. However, the 
tables submitted have been carefully compiled from data 
based upon a large number of actual repair jobs handled in 
a city where wages are high. For this reason, it is believed 
these estimates will be found quite conservative for almost 
any locality. 
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Economy of a Separate Night Lighting System 
in a Factory. 


In most cases where a manufacturer has an isolated plant, 
he is also equipped with central-station service, either 
through a special emergency switch or a double-throw 
main switch. This has several advantages: (1) In case 
of a breakdown to engine or generating equipment, the 
central-station service will supply light while carrying on 
repairs. (2) When it is necessary to run motors overtime 
it is not economical to run the engine for a small load. 
(3) At all times when the isolated plant is not operating, the 
service can be obtained for use in the mill for either power 
or lighting. 

The writer has recently installed a system of separate 
lamps for night lighting in a textile mill with which he is 
connected. This has been found satisfactory and much 
more economical than the use of the same lamps which 
furnish light during working hours. 

The repair men, men working overtime and others fre- 
quently turn on an unnecessary number of lamps and 
frequently leave them burning when they are through 
using them, so that power is unnecessarily consumed until 
the watchman comes around and turns them off. There 
are two disadvantages to this: (1) the extravagant use 
of central-station service; (2) the life of the lamps for use 
in production is shortened by this unnecessary use. 

Some watchmen keep a light in each room so that they 
may see at a distance, and if the regular equipment is 
used an unnecessary wattage is consumed. In a recent 
test the writer found a total of 21 kilowatt-hours con- 
sumed in one night of 10 hours for the night lighting 
system alone. In addition to this, 6 kilowatt-hours was 
unnecessarily used in overtime work. This made a total 
of 27 kilowatt-hours for lighting not used for productive 
work. 

A special night lighting system was then installed. In 
each room and in locations such as corners a 10-watt 
tungsten lamp was installed. These lamps were placed so 
as to illuminate alleyways and the road through the mill, 
so that night workers could see any obstructions in their 
path. This required 30 lamps. Rules were made prohibiting 
the use of other lamps for this purpose so that now only 
3 kilowatt-hours is necessary per night. 

Such lamps can be installed by using a pull socket and 
cut in on branch lines between cutout and switch. Special 


wiring is thus obviated and the cost of installation is low. 
These lamps can also be used as pilot lights to investigate 
where fuses have been blown. 

The economy resulting from such an installation soon 
pays back the cost and it also helps to educate the em- 
ployees in economy during working hours. 

William T. Estlick. 


pow 


Construction Costs on Substation, High-Tension 
Line and Street Lighting. 


Interesting construction data were brought out at a hear- 
ing recently on a petition of the Edison Electric I1luminat- 
ing Company of Brockton, Mass., for approval of an issue 
of $211,000 capital stock by the Massachusetts Electric 
Light Commission. One recent addition to plant was the 
construction of a brick transformer house. The building 
is of one story, 37 by 44 feet, with steel and concrete roof, 
concrete floor and foundation, with six transformer bays. 
The cost of erection was $3,846.60, and of apparatus in- 
stalled, as follows: 










































2 12,500-volt aluminum lightning arresters........................... $ 524.00 
6 choke eee 141.00 
2 charging current indicators.......... 12.00 
Miscellaneous material . 15.00 
Meters, current and 1 potential I 1,557.00 
Switches "377.00 
Cable .... 108.00 
Copper wire 78.00 

Cable taps ............... deneenicsalcabaniiie 70.00 

ipe 67.00 
EMBOP  cccnne saben eit iain 501.00 
Miscellaneous material 120.00 
Freight, carting and incidentals 70.00 





Installation of an ornamental street-lighting system in 
Brockton, with 75 luminous arcs on Lundin ornamental iron 
posts with wood shafts, involved the following costs: 

















19, 000 feet No. 8 steel armored cable @ 20 cents $ 3,800.00 
75 posts @ $40 3,000.00 
75 6.6-ampere luminous arc lamps @ $35................ 2,625.00 
3 25-light transformers ane rectifier outfits complete with 
switchboards @ $830 2,490.00 
Labor, setting, wiring and painting poles, 75 @ $15............ 1,125.00 
Trenching, laying cable, refilling and repairs to sidewalk, 
7,500 ft. @ 25 cents 1,875.00 
Contingencies 1,485.00 
a $16,400.00 





Construction of a 13,200-volt transmission line from the 
Brockton substation to a proposed substation in Campello, 
including right of way and transformer house, cost, $19,- 
895.88, made up of the following items: 


Right of way and substation lot, 65 by 125 ft-..............-.... $ 4,679.84 
Brick transformer house, stucco finish, concrete founda- 

tion, tile roof; space for six transformers.................... 3,238.62 
54 35-foot poles and one 40-foot pole 336.50 





5,949 pounds No. 1 bare stranded copper wire @ 15 cents. 893.76 
Labor 





Miscellaneous material 
Freight ‘ 
3,576 feet lead-covered underground cable @ 84.5c 














Pipe 
Miscellaneous material 
Labor 


Freight 
Substation equipment: switchboard and control, two 550- 
volt feeders, switchboard, 13,200-volt feeder, two 























13,500-volt lightning arresters 1,427.00 

2 50-kilovolt-ampere transformers......... 412.29 
3 300-kilovolt-ampere transformers . 2,800.00 
Labor, miscellaneous material and freight....................... 1,277.46 
Blue prints and supervision 76.20 
( pean PE mf 

Total $19.895.88 
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Change to Thres-Wire System to Eliminate 
Electrolysis. 


The Springfield (Mass.) Street Railway Company has 
decided to change its present system to the three-wire 
plan, to eliminate electrolysis, following the recommenda- 
tions of the Bureau of Standards, Washington, D. C. The 
Stone & Webster Engineering Corporation, Boston, re- 
cently made an exhaustive study of electrolysis in Spring- 
field, reference to which was made in a previous issue. 

The three-wire system, as applied to’ street railway in- 
stallations, has been in use in Europe, particularly in 
Germany, for several years. 
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PUBLIC SERVICE COMMISSIONS ! 
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A Resume of Important Decisions of the Week Affecting Electric Utilities 


CALIFORNIA. 


Pacific Gas & Electric Company. The Railroad Commis- 
sion of California in the matter of the complaint of the city 
of San Jose to compel the Pacific Gas & Electric Company 
to extend its gas mains to a sparsely settled district of the 
city decided that though the revenue from this extension 
does not quite cover its pro rata of operating expense and 
return upon the investment, the district is rapidly growing 
and will soon be on a paying basis, which, taken into con- 
sideration together with the increased cost of laying this 
pipe after the street has been paved, as proposed by the 
city, warrants the company in making the extension, which 
is directed to do within a reasonable time. 





COLORADO. 


Mountain States Telephone & Telegraph Company. Two 
decisions, each of which is of a vital importance to public 
service corporations of the state, have been handed down 
by the Public Utilities Commission of Colorado. Both de- 
cisions effect either the rates or service of two public serv- 
ice companies. The first decision, made December 16, com- 
mands the Colorado Springs Light, Heat & Power Com- 
pany to reduce its rates for electrical current beginning 
January 1. Details of this decision were given in our last 
issue. The second, made December 18, directs the Moun- 
tain States Telephone & Telegraph Company to increase 
its physical plant by extending its lines from Genoa, Colo., 
westward to the Kansas state line, a distance of nearly 70 
miles. 

In making these decisions, the Commission, for the first 
time since its inception, takes jurisdiction over the affairs 
of public service corporations. The one affecting the tele- 
phone company is one of the most important and far- 
reaching decisions ever made in Colorado. It is the first 
order ever given commanding a public service corporation 
to increase its physical plant and equipment. 

A hearing on the telephone case was held before the Com- 
mission on December 13. The company objected to the 
extension of its lines on the ground that “the proposed 
extension would be expensive, and that the investment 
would not immediately earn-a fair return for the company.” 
In ruling on this, the Commission said: 

“We are of the opinion that this is not the test and that 
the defendant corporation, having the advantages of natural 
monopoly within the boundaries of the state, should make 
every effort to serve all communities within the state, and, 
in this way make its service of greater value to present 
subscribers and the state of Colorado.” 

The Commission believed that the extensions can be put 
on a paying basis within three years. The extension will 
serve nine small towns, where are now located privately 
owned telephone systems, which, of course, leaves these 
towns without toll service. 

Residents of all of the towns requested that the company 
be compelled to supply them with service, contending at 
the hearing that under present conditions they were cut off 
from the interior of the state, and thus the farming com- 
munities adjacent to all of the towns were prohibited from 
marketing in Denver, Pueblo and Colorado Springs. The 
towns are shipping points for farming and dairy products. 


The text of the order commanding the company to extend 
its lines is as follows: 

“The defendant corporation, the Mountain States Tele- 
phone & Telegraph Company, to a large extent enjoys a 
natural monopoly within the boundaries of the state of 
Colorado. The evidence in this cause convinces us that 
these communities are prosperous and will show a steady 
increase in population in future years. 

“Many witnesses testified that the inhabitants of the peti- 
tioning towns and cities are unable to transact business in 
Denver, Colorado Springs, Pueblo and other state trade 
centers, due, partially, to inadequate telephone service; and 
that a large percentage of this business which properly be- 
longs to these cities, is directed east and outside the state. 

“We are of the opinion, therefore, that the proposed ex- 
tension of telephone lines of the defendant company will be 
of much mutual benefit to the petitioning communities and 
the trade centers of Colorado. 

“After a careful examination of the record in the case we 
find that the Commission is justified, from the evidence, in 
ordering the corporation to extend its telephone lines, and 
to adequately serve the petitioning communities at fair and 
reasonable charges, with equitable rules, regulations and 
practices surrounding the same. 

“It is, therefore, ordered that the Mountain States Tele- 
phone & Telegraph Company, with all due dispatch, and 
under the supervision of this Commission, extended its lines 
to the petitioning communities, and that the said telephone 
lines be strung through, and serve with adequate telephone 
service at reasonable and just rates. 

“It is further ordered that the defendant corporation file 
with this Commission, subject to its approval, the rates and 
charges and the rules, regulations and practices surrounding 
the same, which shall apply to the cities affected by. this 
extension.” 

In the case of the Colorado Springs Light, Heat and 
Power case it is considered probable that an appeal will be 
taken from the ruling of the Commission. 

In this case the Commission ordered the following rates 
put into effect on January 1: 

For residence light, 10 cents per kilowatt-hour, with 
15 cents discount for prompt payment of bills and a mini- 
mum monthly charge of $1.00. The present charge is 11 
cents per kilowatt-hour, with a 10 per cent discount and a 
monthly minimum of $1.35. 

The rate for power, as fixed by the Commission, is 6.66 
per kilowatt-hour for the first thirty hours; 3 cents per kilo- 
watt-hour for the next sixty; then 1 cent per koliwatt-hour 
for additional power, and a minimum monthly charge of 
75 cents per horsepower. 

Charges in effect at the present time, but which will be 
abolished January 1 under the ruling of the Commission, is 
7 cents per kilowatt-hour, plus 50 cents per horsepower, with 
a minimum monthly charge for horsepower. In its ruling 
the Commission ordered the fixed charge abolished. 

Commercial lighting rates, under the order, will be as 
follows: For the first thirty hours, 9 cents per kilowatt 


hour; 4 cents per kilowatt-hour for the next sixty hours, and 
2 cents per kilowatt-hour thereafter. It fixed a 10 per cent 
discount for prompt payment of bills and reduced the mini- 
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mum monthly charge from $3 to $1. Commercial lighting 
charges are now the same as resident lighting charges. 
The Colorado Springs company also manufactures and 
sells gas, and the Commission in its decision held that in 
view of the fact that the company’s earnings from the sale 
of gas was now only 1.16 per cent profit per annum it 
would entertain a request from the company for an increase 
in gas rates. 
the Commission fixed the 
The 


In arriving at its decision 
physical valuation of the company’s plant at $2,315,453. 
company contends that its property is worth $4,878,390. 

The Commission was aided in its investigation by F. J. 
Rankin. P. B. Rice, an electrical engineer of New York 
City, acted for the company. Each of them made valuations 
of the property. Department valuations were also made to 
enable the Commission to reach a decision. 

Investigation of the Colorado Springs Light, Heat and 
Power Company’s charges for electric current was instituted 
by the Commission at the request of the city council of that 
place. The Commission spent five months in investigation 
before making its decision ordering the company to reduce 
its rates. 

The Public Utilities Commission established a number 
of precedents for such inquiries as are deemed important 
to both the consumer and the public service corporation. 
These precedents, as given out in the Commission’s report 
on the Colorado Springs matter, follow: 

“That an earning of 7% per cent is a fair return on a 
corporation’s investment. 

“That each unit or department of a corporation should be 
self-sustaining and its rates computed on that basis; thus 
the Commission ordered reductions in the rates of the Colo- 
rado Springs company, which it found was making a profit 
of 12.27 per cent. 

“That discriminatory rates, either to consumers or per- 
sons connected with a company shall not be allowed, and 
that officers, stockholders and employees of a company shall 
be required to pay in money the same rate paid by other 
consumers. 

“That in fixing a valuation allowance should be made for 
‘going concern’ value. 

“That the Commission will approve and fix rates for resi- 
dence and commercial lighting, but that it will allow no 
discrimination in commercial lighting charges under con- 
tracts or agreements. 

“That while a utility corporation is entitled to a fair re- 
turn upon its investment only a fair and reasonable charge 
for service can be made. 

“That under the law creating it the Commission has no 
power to regulate steam heating charges.” 


ILLINOIS. 

St. Clair County Gas & Electric Company. In the deci- 
sion recently made by the State Public Utilities Commission 
of Illinois regarding rates for electric service in the city of 
Belleville the stand is taken that 4.4 per cent per annum is 
an equitable and just allowance for depreciation on the elec- 
tric property. The Commission in its decision says: 

“It was argued by the respondent that the reproduction 
cost new (undepreciated) is a proper and equitable value to 
be considered for rate-making purposes. The reasons ad- 
vanced are: (1) That reproduction cost is the amount of 
money which would necessarily be expended by a utility in 
duplicating its plant. (2) That, from a consumer’s point 
of view, a well-operated utility is delivering 100 per cent 
service, and is hence in 100 per cent condition, irrespective 
of actual deterioration of the physical plant. If there is 
justifiable ground for such an argument, it must be based 
upon real reasons, and not upon a mere desire of the own- 
ers of a property to maintain its paper integrity. The advo- 
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cates of the theory would hardly admit that any need of 
actually duplicating the property will ever arise, or, if such 
need were to arise, that the property would be duplicated 
in the same identical manner, despite modern efficiency and 
economy and despite scientific development in the art. The 
fact must be faced squarely that property does depreciate in 
value with age, with use, with changes in the art, and with 
increases in load. A very vital element in the value of 
equipment lies in the fact that it probably has ahead of it 
certain years of effectiveness in the operation for which it 
was intended. As this period of potential operation is in- 
creased or decreased, the value of the equipment as a por- 
tion of an operating property is correspondingly enhanced 
or diminished.” 

The Commission found that the St. Clair County Gas & 


“Electric Company is entitled to a 7.25 per cent per annum 


rate of return on a fair value of its property. Such a rate 
of return is approximately equal to an 11 per cent rate of 
return upon a proper stock issue. The rates fixed by the 
Commission for Belleville electric service are a material 
reduction over the lighting rates now in effect. 


NEW YORK—First District. 

Rates for Gas Oil. The Public Service Commission for 
the First District has instructed its secretary to communi- 
cate immediately with the Attorney General of the United 
States, calling his attention to facts brought out in recent 
gas rate cases, showing what seems to be a discrimination 
in the price at which gas oil is sold to different gas com- 
panies in the City of New York. The Commission itself 
will hold a public hearing to further investigate the prices 
for gas oil. 

One Meter to a Service. Counsel to the Public Service 
Commission for the First District has submitted an opinion 
in regard to the effect of the Commission’s recent order di- 
recting electric companies to install a master meter or 
meters on the premises of one customer, and forbidding the 
installation of more than one meter to a service under each 
contract. At the time this order was made the New York 
Edison Company had contracts with several of its con- 
sumers under which it agreed to maintain more than one 
meter on its customers’ premises, and some of these con- 
tracts have several years to run. In accordance with the 
general principle that no contract can be carried into effect, 
which, although legal when made, has become illegal by 
virtue of some subsequent law, counsel holds that the order 


_of the Commission, when it becomes effective, will abrogate 


all outstanding contracts made by the company, which are 
inconsistent with the provisions of the order. The order 
goes into effect January 1, 1916. 

Bids for Subway. The Public Service Commission for 
the First District has authorized the chairman and secretary 
to advertise for bids, to be opened January 14, for the con- 
struction of a part of the Broadway-Fourth Avenue Rapid 
Transit Railroad. Route No. 12 is generally known as the 
Eastern Parkway subway in Brooklyn, which is to be oper- 
ated under the dual system contracts as an extension of the 
first subway by the Interborough Rapid Transit Company. 


PENNSYLVANIA. 

South Lebanon Electric Company.—A decision of the ut- 
most importance to all utilities, especially those operating 
in Pennsylvania, has been handed down by the Pennsyl- 
vania Public Service Commission in the refusal to reopen 
an order denying a charter to the South Lebanon Elec- 
tric Company and thus establishing a precedent for public 
service corporations. The commission according to the or- 
der, has not the power to limit corporate powers as sug- 
gested by the attorneys for the company. Neither will it 
grant rights where the community is being adequately served. 
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A Weekly Review of the Latest Developments and Current Inform- 


ation Respecting Electrical and 


New Water and Weather-Proof Batteries 


The principal objections to dry batteries are the difficulties 
encountered incident to atmospheric and temperature influences 
upon them. To overcome such difficulties the United Battery 
Corporation, 160 John Street, Brooklyn, N. Y., has succeeded 
in insulating the active part of the battery, namely, the zinc 
electrode, in such manner 
as to minimize the retard- 
ing effect upon the electro- 
lyte, due to low tempera- 
ture, and to restrain the 
violent chemical action 


caused by extremely high 
temperature. 
It is well known that dry 


batteries decrease in effi- 
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Master Dry Cell. Sectional View. 


ciency through age and it is mostly due to the excitation 
caused by the transference of energy between the negative 
and positive poles, this being principally due to super- 
fluous moisture in the atmosphere effecting the zinc con- 
tainer. 

The United company, therefore, had to provide for a novel 
formation of the cell and to arrange for a covering thereon, 
whereby the cell is insulated against the effect of changes in 
atmospheric conditions. 

It will be noted on the illustration showing a sectional per- 
spective view of the cell, that the zinc cup is formed with an 
outwardly flaring upper edge. This flaring edge engages the 
upper edge of the outside container and as the inner mem- 
ber is spaced centrally within the outer container, a surround- 
ing dead air space is provided for. The cell itself is being 
coated with a special adhesive varnish which is impervious 
to moisture, thus forming an insulating coating. A jacket 
formed of a sheet of asbestos or some similar heat insulating 
material is placed around the zinc container, while the varnish 
coat is still sticky, thus providing a protecting covering which 
is a poor conductor of heat, consequently the cell retains a 
comparatively uniform temperature, outside changes of tem- 





Kindred Mechanical Appliances 


perature effecting it but slowly. The electrolytic paste and the 
depolarizing compound inside of the cell are also protected 
to a very great extent against atmospheric changes. 

The outer carton is made up with a water resisting material 
or is lined with paraffine or coated inside with some other 
waterproof material. When the-cell is now placed within 
the external cover, the top is sealed so that the sealing wax 
extends over the top of the flanged zinc container, effectively 
closing the air space surrounding the cell and consequently 
forming an insulating jacket very effective against changes in 
temperature. The seal extending beyond the top edge of the 
inner container effectively secures the outer carton to the 
cell and thus forms a unit from which the outer carton can- 
not be removed and replaced in a fraudulent manner. 

To secure the bottom cap of the outer carton and to make 
such carton positively waterproof, the ordinary fiber bottom 
cap is being replaced by a black japanned metal bottom which, 
on the inside of the carton, is insulated from the zinc cup by 
a specially formed, paraffined, paper cap. 


The company which is placing these batteries on the Amer- 
ican market is well known in the battery field and is affiliated 
with battery factories in Toronto, Can., and Manila, P. I. An 
up-to-date, modern plant of very considerable size has been 
completed recently to manufacture these new cells exclusively. 
Having adopted the trade-mark “Master” for its product, the 
company states that the word will be indicative of the quality 
of its product. 








(SEAS) 
Clark Clamping Device. 











The Untied Battery Corporation will not only manufacture 
the standard sized batteries, known in the trade as Nos. 6, 7 
and 8, specializing, of course, upon ignition and telephone bat- 
teries, but will also invade the field of the flashlight industry. 


Clark Overhead Clamping Sets. 


Special protection requiring efficient construction has 
long been recognized as necessary at points where high- 
tension lines cross other lines, right-of-ways, streets, etc., 
Prevailing specifications require that the line be “dead 
ended” on poles carrying double cross-arms on either side 
of the line to be crossed. In all cases at such crossings a 
construction must be approved by those whose property is 
to be crossed, the general idea being to make these points 
the safest and strongest points in the line, and it is to meet 
these requirements that the Clark overhead clamping sets 
were designed and developed. 

A clamping device for single cross-arming is shown here- 
with. In this type, which is known as No. 25, as well as all 
other types of Clark overhead protective clamping sets, 
the flat clamps on the outrigger arms provide an approved 
fastening to take the place of the “dead end.” They are an 
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New Range Designed for Use Where Space Economy is Essential. 


improvement over the dead end in that they relieve the 
insulators from a side mechanical pull, balancing the strain 
in the line practically the same as on the ordinary insula- 
tor in ordinary line construction, that is, the only mechani- 
cal strain on the insulator is a directly down pull, which is 
the resultant of the strain from the span on each side. In 
this way the electrical efficiency of the insulator is unim- 
paired and while in the old form of construction it was 
necessary to continue the electrical path over the two dead 


ends by means of a jumper, with these overhead sets the 


conductor is continuous. 

There are certain forms of construction, notably where 
insulators are very high in electrical efficiency in compari- 
son with the insulators on the rest of the line, which are 
used in connection with strong insulator pins, steel cross- 
arms, etc., where single insulators and single cross-arm 
construction have been approved and undoubtedly will be 
approved considerably in the future. In such places the 
single cross-arm set, as shown, is used. This set is of com- 
paratively recent development, a very large number having 
been used in the past summer. The same principle is em- 
ployed in the set designed for use at angles. This set is 
also of recent development, and it makes a comparatively 
easy and simple crossing that otherwise might involve the 
setting of additional poles and rather extensive general con- 
struction. 

The Clark Electric and Manufacturing Company, 149 
Broadway, New York, also manufactures the well known 
Clark seamless copper splicing sleeve and insulator clamps. 


_—— 


Novel Fan Equipment for Southern Building. 

The First National Bank Building, of Paris, Texas, is 
noteworthy among many other things for its installation of 
electric fans. The building is an imposing six-story struc- 
ture of terra cotta, brick and imitation limestone. It is 
completely equipped with 132 Western Electric ceiling 
fans. Each fan is supplied with an electrolier attachment 
made up of a Holophane reflector and a 60-watt Sunbeam 
Mazda lamp. The fan fixture thus has a double function— 
ventilation and illumination, either of which can be em- 
ployed independent of the other or simultaneously. The 
is causing favorable comment in, southern 





installation 
circles. 
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A telephone system, with a network of lines, has been 
projected for the province of Biscaya, in Spain. 
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New Type of Globe Range with Enlarged Oven. 


New Types of Globe Electric Cook Stoves. 


In keeping with its strong faith in the future of electric 
cooking, the Globe Stove & Range Company, Kokomo, 
Ind., is continually adding new types to its already popular 
electric cook stoves and ranges, several of which have been 
described in previous issues of the ExLectrricaL REVIEW AND 
WESTERN ELECTRICIAN, thus making available sizes and types 
of these devices to meet almost every conceivable household 
requirement. 

The company has just placed upon the market three new 
models of electric cook stoves, two of which are illust- 
trated herewith. From the standpoint of general construc- 
tion, these new ranges are similar to the medium-priced 
line now manufactured by the Globe company. However, 
several new features have been incorporated, with the in- 
tention of broadening the line and giving a diversity of 
models from which every housewife will be able to choose 
one for her particular needs. 

For those who desire it, greater accessibility has been 
provided in the oven by making the dimension across the 
front 18 inches. It is quite apparent that this arrangement 
permits of greater freedom in the handling of utensils both 
into and out of the oven. 

As electric ranges intended for use in families where a 
larger number of heating units is not required, two of the 
new stoves have been provided with two eight-inch units 
on top, together with a smaller simmering unit. This small 
simmerer is a type of unit found only in Globe electrics. 
Consuming, as it does, but a small amount of current, it 
finds instant favor as a means of keeping warm that food 
which has cooked before the remainder of the meal is 
ready. 

The stove with its oven below the top heating surface 
is especially adapted for use in kitchens where floor space 
is very limited, thus meeting the desire of many house- 
wives for a compact arrangement involving a minimum 
amount of walking while cooking. 


Guten 
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Thermophones May Displace Magnetic 
Telephones. 

The British Post Office Department has ordered a num- 
ber of thermophones, so that life tests may be carried out 
by the research department. It is claimed that this instru- 
ment is a distinct improvement over the magnetic tel- 
phone for short lines. . 
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Electrolet Conduit Fittings. 


The accompanying illustrations show two types of fittings, 
known as Electrolet conduit fittings, which are being widely 
used because-of their suitability for various classes of work. 
Fig. 1 shows a reversible entrance fitting instantly adjustable 
for use in vertical pipe or as a waterproof service entrance 





Fig. 1.—Reversible Entrance Fig. 2.—Side View. 


Fitting. 


fitting for horizontal pipe only. The slight off-set in the angle 
of the metal base provides for practically straight pull on the 
wires. The off-set in the hub prevents wires coming in con- 
tact with sharp edges on end of pipe. 

The convenience of the reversible feature lies in the fact 
that the fitting may be taken to a job without exact previous 
knowledge of how the installation is to be made and there 
immediately adapted to whatever method of installation is de- 
cided upon. It also reduces the amount of stock necessary to 
carry because this one fitting takes the place of two. Fig. 2 
is a side view of this fitting. 

Fig. 3 is a fitting designed for combination work, particu- 





Fig. 3.—Combination Fitting. 


larly for use as a box outlet on boxes having pipe knock-outs, 
where wiring changes from pipe to open or knob and tube 
construction are necessary. 

These fittings are being marketed by the Killark Electric 
Company, St. Louis, Mo. W. D. Wooley, 30 North Michigan 
Avenue, is manager of the Chicago office. 


Powe 
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Western Electric Developments in 1915. 


New requirements in the various branches of electricity’s 
commercial applications have prompted the development 
of new and the changing of old apparatus to ‘conform to 
these new needs. The following is a résumé of the more 
important of the Western Electric Company’s contributions 
to electrical progress, during 1915. 





Telephone Apparatus. 


Intercommunicating.—_The growing need for intercom- 
municating telephone systems in apartment houses to re- 
place speaking tubes has resulted in the development of 
a more flexible Inter-phone system than has hitherto been 
available for this class of service. 

The system, known as the No. 20 apartment house Inter- 
phone system, is arranged for service between vestibule, 
apartments, janitor and trades people. The vestibule out- 


fit consists of-one vestibule Inter-phone and any number 
The vestibule Inter-phone consists of 


of letter-box units. 
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a flush face-plate with switchhook, transmitter, receiver 
and push-button and card holder for janitor. The letter- 
box unit consists of a flush face-plate to which three com- 
partments are attached. Below each compartment is a 
push-button for signaling the apartment to which the box 
is assigned. Any number of letter-box units can be used 
with one vestibule Inter-phone set. 

Switchboards.—A flashing ring-off and recall signal has 
been developed for use with magneto switchboards to pre- 
vent “hangup” troubles and increase operating efficiency. 
This signal provides a distinct signal for each operator 
that will indicate by an insistent, intermittent flashing 
that a ring-off drop or signal has fallen and that she 
should listen-in for a possible recall or take down the 
cords for another connection. The equipment per posi- 
tion consists of a lamp, lamp socket, lamp cap and a few 
pieces of operating apparatus. It can easily be added to 
existing equipments. 

An all-metal switchboard for use on board ships of the 
navy has been designed and put in successful operation. 
The switchboard is of the central battery type with com- 
bined jack and signal equipment. It is entirely encased 
in sheet brass finished in black. When the switchboard is 
required for use, a hinged panel is dropped and the cords, 
keys and signals are exposed to view. Eight cord circuits 
are wired. Access to all parts of the switchboard may be 
had either from the front or from the rear. 

Rural Telephones.—A new type of the familiar No. 1317 
magneto telephone to be known as the No. 1317-C type 
has been developed to meet the demand for a more com- 
pact and serviceable telephone than any now available. 

A saving in depth is accomplished by using a trans- 
mitter mounted on a short bracket increasing the slope of 
the writing shelf, thus bringing it in nearer to the cabinet 
and placing it in a better position for writing purposes. 
This, together with the fact that the new powerful No. 
50 three-bar generator is used, makes possible a saving 
in width. The height has also been reduced somewhat 
by a re-arrangement of terminals and other apparatus. 

Railway Telephones.—Further experimentation and de- 
velopment work on the loud-speaking telephone for rail- 
way train dispatching work has resulted in a loud speaker 
that is an unusual combination of distinct enunciation and 
large volume. A number of these instruments have been 
installed during the year on many of the lines of im- 
portant railroad systems where they are doing efficient 
work. 

An electro-magnetic circuit breaker, known as the No. 
12,020 has been developed to replace the slower acting 
fuses used on train dispatching circuits to limit the supply 
of battery current going to the telephone and telegraph 
instruments. The use of the circuit breaker will effectually 
prevent the burning of relay points due to its quick break- 
ing of the circuit.. The point at which the circuit breaker 
operates is regulated by adjusting the air gap between 
the coil core and the armature. The operating range ex- 
tends to two amperes. A slate base is used to prevent the 
warping and arcing that wood base instruments would be 
subject to. 

A booth switch, the No. 1-A, has been produced for use 
on telephone booths placed at railroad sidings. The switch 
is connected to the hasp of the booth lock so that it cuts 
out the siding telephone only when the door is locked. It 
does not cut out when the door is closed behind the man 
who is using the telephone. 


Miscellaneous. 


Relays.—A heavy duty relay, to be known as the “E” 
type relay, has been developed for use where a large 
number of contacts must be operated at the same time. 
The type of construction employed is the same as that in 
the No. 194 high-efficiency line and cutoff relay with the 
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flat coil and vertically mounted springs. The springs in 
the “E” type relay are mounted in two banks. The banks 
of springs are approximately one inch apart, making them 
readily accessible for inspection. Mounting them vertically 
has the effect of keeping the contacts clear and making 
the relay compact, without sacrificing accessibility to the 
parts. 

Key.—A telephone switchboard key 
has been designed for use with the universal type of key- 
shelf. The feature emphasized in this key is the method 
of fastening to the key-shelf. A long machine screw at 
the key base passes through the two iron 
framework strips at the front and back of the key-shelf. 


universal type of 


each end of 
By means of a washer and nut at the end of each screw, 
the key is firmly clamped in place. In this way a key 
may be moved to any position on the key-shelf, regard- 
less of its width or the number and size of key spaces. 

Protectors.—A coded as the Nos. 1,168 
and 1,169, has been developed as an improvement upon 
offered for central office 
which is intended for group 


new protector, 


the various heretofore 


The 


mounting, has among others, three important features to 


types 


use. new protector, 


recommend. First, the ground bar is of punched instead 
rolled steel and considerably thinner without, 
electrical requirements. The 
lighter protector thus made possible puts less strain on 
the distributing 


of heavy 


however, sacrificing any 


frame. Second, the individual protectors 
units. In the old only the 
springs were individual to the protectors and the insulators 


may be removed as types, 
made in strips to serve for a whole group, necessitating 
work on the whole group to repair or replace one pro- 
tector. Third, the spring design has been made such that 
a variation in the size of the protector carbons or a varia- 
tion in the setting of the heat coil will not prevent the 
proper functioning of the grounding device when the heat 
coil is operated. 

Forest Service Hand Set.—A new type of hand telephone 
set, known as the No. 1,004, has been developed in collabo- 
with the United States 
forest service patrol works. 


ration Forest Service for use in 

This hand set is a complete local battery telephone set 
which two and three-fourths pounds. The 
omission of a hand generator makes this possible. Signal- 


ing of other stations on the line is done with an interrupter 


weighs only 


mechanism which operates a howler connected at the per- 
manent station in addition to the regular bell of the sta- 
tionary telephone. It is possible with this equipment to 
over longer lines than it is 
sible to ring a bell with the ordinary telephone hand gen- 
erator. 


send a howler signal pos- 


The hand set consists of a transmitter, receiver, induc- 
tion battery, signaling interrupter and talking and 
signaling push buttons. The body is of aluminum. When 
used on single-wire circuits, a bayonet type ground rod 
and a line connector are used for making ground and line 
connections. 

Police Signal Lamp.—In the larger cities with their 
highly organized police forces, a demand has arisen for 
a means by which police headquarters can quickly signal 
for the policeman on a beat in an emergency. Bells 
and horns are objectionable on account of the disturbance 
they create. It remained, therefore, to produce a lamp 
whose light would be visible both day and night and from 
any angle. This result cannot be obtained with the or- 
dinary bull’s-eye type of lens as its light can only be seen 
straight ahead. 

Development work on this problem has resulted in a 
lamp equipped with a special high-power spheroidal lens. 
The light projected through this lens is distinctly visible 
from any one of the 360 degrees of the quadrant and at a 
distance of 1,000 feet or more in daylight. The lamp is 
operated by closing a local circuit through an alternating- 


coil, 
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current relay located in the telephone set on the lamp 
post. 

Navy Type Hand Set.—A watertight hand set telephone 
with ringer box has been developed for use on naval ves- 
sels. The hand set, as wel] as the ringer box, is of all- 
metal construction and made proof against salt water 
corrosion. This applies also to the hand set cord and the 
ringer and receiver coils. Water is kept out of the bell 
box by passing the ringer rod through a stuffing box. The 
hanger, which holds the hand set when not in use, is a 
part of the switch hook. Lifting the hand set from the 
hanger operates the switch hook. 

A number of these sets are in use on ships of the United 
States Navy. 

Loud-Ringing Bells——An improved loud-ringing extension - 
bell, known as the No. 392 type, has been produced for 
use on telephone lines in noisy factories and on farms 
or other outdoor places. The efficiency of the new bell is 
exceptionally high. This means that less current is re- 
quired to operate this bell than other types, or, on a 
given line, more bells can be rung with a given current. 
High impedance prevents appreciable transmission loss. 
All metal parts are protected against rust or other cor- 
and the bell movement is thoroughly moisture 

Adjustments can be made by turning one screw. 


rosion, 
proofed. 


Space is also provided for mounting a condenser. 


Household Helps. 


Dishwasher.—An electrically operated dishwashing ma- 
chine has been added to the already large line of household 
helps. Dishes, glasses and silverware are placed in a rack 
and wire basket which fits into the top of the machines. 

Junior Electric Range—A decided novelty in the elec- 
trical field is found in the Junior electric range, a practical 
miniature cook stove. This range is intended for young 
girls and serves at once for a toy and a means for teaching 
cooking. 

Toy Transformer.—The increasing use of a large variety 
of electrically operated toys, and the necessity for re- 
placing dry batteries frequently have brought about the 
development of the toy transformer, a medium through 
which a low voltage current may be obtained from an 
alternating current lighting circuit. Voltage variations 
made necessary by the different current strengths required 
by small and large toys, are accomplished by means of 
three terminals and a switch with a number of contacts. 

Battery Lantern—<An electric lantern operated by dry 
battery has been placed upon the market to meet the de- 
mand for a safe light that can be left burning anywhere 
without fire danger. This lantern is made in two sizes, 
one giving a powerful light and making use of two dry 
batteries and another, with a slightly less brilliant light, 
arranged for one battery only. 

A noteworthy feature is found in the fact that turning 
the reflector lights the lantern and turning it in the op- 
posite direction extinguishes the light. Turning the re- 
flector operates the switch which is wholly concealed, so 
that there are no moving parts on the outside of the 
lantern casing. A swinging bail is provided for con- 
venience in carrying and for locking on the top. A rigid 
slotted handle is also provided for hanging the lantern on 
a rail. 

Floor Lamp.—An electric floor lamp that can be placed 
anywhere in a room and is easily portable is the latest 
addition to the Western Electric line. The lamp is finished 
in brush brass, has a sturdy standard and a broad base 
to keep it from tipping. The lamp height is adjustable 
from 30 inches to five feet. 

Drills and Hammers.—A portable electric drill and a 
portable electric hammer have been placed on the mar- 
ket. The drill is well balanced, compact and light in 
weight. 
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Westinghouse Electric Developments in 1915. 


Steam Turbines. 


Last year the installation of a 30,000 kilovolt-ampere tur- 
bine in New York was reported. A few weeks ago the 
Commonwealth Edison Company of Chicago awarded the 
Westinghouse Electric and Manufacturing Company a con- 
tract for a turbine with a rating of 35,300 kilovolt-amperes 
and still more recently this company has been awarded a 
contract by the Duquesne Light Company, of Pittsburgh, 
for a 40,000 kilovolt-ampere unit, and it is said that units 
as large as 50,000 and 60,000 kilovolt-amperes are contem- 
plated. 

These large sizes involve turbines of two-cylinder con- 
struction, both tandem and cross-compound design, for very 
high range of expansion, utilizing high temperature steam 
and high vacuum. The advancement in turbine practice has 
made it possible to design such units for economies hitherto 
unknown. Among the other points of interest that might 
be mentioned in connection with these larger units are: It 
has been of paramount importance to build these large 
units (with so much power concentrated in one machine), of 
even greater reliability than turbine units have heretofore 
possessed that possibly more consideration has been given 
to this point than to any other. Every detail of design has 
been planned with the primary object of insuring continuity 
of service. Stresses have been kept low, permitting the use 
of materials that were only required for ordinary turbine 
units, large factors of safety being employed on all running 
parts. 

Reduction Gears. 

The year has seen a very extended development in reduc- 
tion gears, permitting a much wider application of the steam 
turbine. In past years the application of the turbine for 
direct-current generator use, for driving pumps, blowers, 
slow-speed shafting, or any other application where hereto- 
fore there have been irreconcilable differences between the 
speed of the turbine and of the driven unit was limited. 
A great many of these reduction gears have been installed by 
the Westinghouse company in all kinds of service, and their 
mechanical operation has been so successful as to thor- 
oughly establish this device. 


Underfeed Forced Draft Stoker. 


Among important development in power plant apparatus 
has been the underfeed forced draft stoker. This type of 
stoker meets the requirements of the large power plants 
where high efficiency in combination with overload condi- 
tions are the rule. Many important improvements in details 
have been effected in the design of condensers, the business 
of which continues large as experience points the way. 


Rotary Converters. 

Small size 60-cycle rotary converters, both for industrial 
and railway service, have been designed, using commutating 
poles and bracket type bearings, instead of the usual 
pedestal type bearings. This development of bracket type 
of machines has fulfilled a long felt requirement, especially 
in rotary converters for industrial uses, the great advantage 
being the light weight, requiring a minimum floor space 
and head room. These machines have demonstrated su- 
perior qualities by very satisfactory operation. 

The tendency for several years has been towards higher 
speeds in both rotary converters and motor generators. 
During the past year speeds have not been relatively in- 
creased for rotary converters, although a number of new 
ratings have been developed embodying the latest ‘features, 
such as commutating poles, welded damper windings and 
speeds corresponding to those of converters of the same de- 
sign. 

Larger motor generators have been built of considerably 
higher speed than formerly used, which has been made pos- 
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sible by compensating the generators. This is a generator 
design feature, that previously has not been used to any 
great extent, but which is now coming into favor primarily 
on account of its use, making it possible to produce a better 
machine at a higher speed. 


Switchboards. 


One feature which has probably received the most atten- 
tion in switchboard work during the past year has been the 
small details used in connection with the rear of the board 
and also the necessary changes in wiring details, which have 
followed the change made from asbestos-covered Under- 
writers’ wire to rubber insulated instrument and control 
wiring. The last point in particular has resulted in certain 
changes and marked improvement along these lines, par- 
ticularly as effects standard boards of larger dimensions 
built on angle iron framework. Micarta cleats arranged 
so that different wires are in actual physical contact, and in 
the case of boards involving a number of wires, running 
these wires up the side of the angle iron in one, two, and 
even three tiers have resulted in a much cleaner rear of 
board, and also a very marked increase in the safety factor 
as far as breakdown wires is concerned. 

Another feature is the design of small switchboard fit- 
tings, such as meter brackets, busbar supports, transformer 
brackets, rheostat idlers, chair guards, etc. Use of malle- 
able iron has resulted in a marked decrease in necessary 
cross section, with a very considerable reduction in weight. 
This development, together with the wiring feature men- 
tioned above, is a tendency towards increased simplicity and 
efficiency in switchboard design. 

A further and very important feature has been the de- 
velopment of a complete line of busbar supports of the 
pillar insulated type. These supports will shortly be fur- 
nished for all voltages from 750 to 44,000. The use of one 
single tapering porcelain with corrugated sides, of varying 
sizes for different voltages for this class of material is con- 
templated, malleable iron clamps and fittings of the correct 
proportions are also to be used, with the net result that in 
addition to eliminating all cement, an adjustable and inter- 
changeable line of supports is available. 

Another development of considerable interest is the in- 
creasing use of motoring and switching equipments for out- 
door service in connection with other outdoor equipments, 
such as transformers, lightning arresters, etc. By combining 
series tripping self-contained inverse time element oil cir- 
cuit-breakers with necessary integrating, and where re- 
quired, indicating meters, in one weatherproof box, com- 
plete low tension control is available and this with the 
elimination of the accompanying charge involved in a com- 
These equipments are 
available for either ground, pole, tower or wall mounting. 
They are furnished with all internal connections complete, 
so that installation simply presents the problem of connect- 
ing into the power lines, placing oil in the circuit breaker 
tank, and mounting the meter on its panel. 

Another development is the bringing out on switchboard 
mounting circuit breakers of a modification permitting of 
mounting the breaker unit itself on either pipe framework 
immediately at the rear of the board, or, in case of boards 
employing pipe framework, on the framework itself. In a 
considerable number of switchboard applications this is of 
very great value. 

The development of round tank oil circuit-breakers hav- 
ing their tanks finished from one piece of sheet metal, is 
growing in importance as regards increasing application, 
and breakers of this type are now operating successfully 
on capacities as high as 4,000 amperes. 


Static Protective Apparatus. 


The condenser has always been recognized as an excellent 
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form of arrester, but has been too expensive for such use. 
The condenser recently brought out with a reasonable limit 
of cost is made small in size and convenient in shape, and 
also of great electrostatic protective capacity. This is due 
to the use of a new insulating wax of higher dielectric 
strength than paraffin. This arrester combines the qualities 
of the highest protective effect possible on a railway car or 
for line mounting without requiring any attention or ex- 
pense for maintenance. 

In addition to the line of 15-inch diameter aluminum coils 
which has been used for many years, a new line of nine- 
inch diameter choke coils has been prepared for the market, 
in order to give the user the advantage of a lower price 
where the impedance required is less than that of the 15-inch 
coil. These are provided for mounting, either on an in- 
sulated base or for suspending on the line. 

For the electrolytic form of arrester the most important 
advance has been in the development of a new electrolyte. 
This electrolyte maintains the arrester in operating condi- 
tions under temperatures as high as 135 degrees Fahrenheit. 
It maintains the film at a higher critical voltage, and pro- 
vides increased discharge capacity. 


Circuit-Breakers. 


Small oil breakers, mostly used for motor starting pur- 
poses, have been made to include two dash pots, giving 
They have also been changed to a 
weatherproof form, including an undervoltage release under 
the cover, these breakers being intended for either indoor 
dustproof service or outdoor weatherproof service. The 
undervoltage release has been changed to be entirely self- 
resetting and positive in action. 

After more than three years’ development a line of small 
and medium size oil circuit-breakers has been on the mar- 
ket. This 
mounted, wall mounted and pipe mounted, remote control 
hand electrically operated, 
weatherproof and subway forms. Capacities are obtained 
in individual breakers up to 800 amperes, by connecting all 


increased time element. 


line is very extensive, including switchboard 


operated and remote control 


contacts of a multiple breaker in multiple, for use as a 
single pole, capacities up to 3,000 amperes are obtained. 
The unique and most 
important feature of these breakers is the finger contacts, 
which represent a great advancement. The fingers, flexible 
in all directions, are separated by a stop, and protected from 
all arcing by separate butt type arcing tips. 

Oil breakers for large power plants have been further 
developed to cover new forms of mounting and control. 


The voltages run as high as 13,200. 


They may be mounted in cell structure or on pipe frame- 
work, and all poles have in some cases been assembled on 
one cast base in order to obtain minimum mounting space. 
Electric control is possible by solenoids mounted in any 
position relative to the breaker. 

Oil breakers have been developed to meet the demand for 
a-high-voltage breaker of moderate breaking capacity and 
They are supplied for voltages from 35,000 up to 
70,000, and in breaking capacities of about 20,000 to 30,000 
kilovolt-amperes. The tanks are of the floor mounting 
elliptical form, but may also be mounted on parallel pipe 
allow the tanks to be removed for 
inspection of contacts. The terminals are of the condenser 
type, which have proven so satisfactory in the higher volt- 


price. 


framework, so as to 


age breakers. 
Lighting. 

In the lighting field the use of incandescent Mazda lamps 
for street lighting has greatly increased, particularly in resi- 
dence districts. In order to operate Mazda C gas-filled 
lamps on ornamental poles from constant-current regulator, 
there was needed a transformer to raise the current to 20 
amperes and at the same time insulate the lamp and the 
secondary winding from the high-voltage circuit. To meet 
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this demand the Westinghouse Electric and Manufacturing 
Company has recently developed a special waterproof trans- 
former mounted in the base of the poles, which will give 
the proper current for the incandescent lamps. These trans- 
formers are specially constructed for this service and the 
insulation is capable of withstanding 20,000 volts for one 
minute. 
Battery Charging Rectifiers. 


There has been felt for a long time the need of a reliable, 
economical and simple rectifier outfit for battery charging. 
This seems to have been fulfilled in the outfit recently 
brought out by the Westinghouse company, which consists 
of the usual equipment of such a device mounted on cast- 
iron frame, known as the type W, with the rating of 30 
amperes and capable of charging from 38 to 46 lead cells 
and 56 to 66 Edison cells, with a direct-current voltage 
range of from 76 to 120. For charging the smaller storage 
batteries, such as those used on Ford cars, a modified type 
of rectifier has been designed, which is simple and compact 
and suitable for mounting on the wall or wherever most 
convenient. It consists of a cast-iron bracket, which car- 
ries in front a small slate panel, on which are mounted the 
necessary switches and connections. The bulb is mounted 
behind the panel, where it is well protected, and is tilted 
by means of a knob on the front. 


Elevator Equipments. 


In the field of industrial motor application considerable 
interest has been taken in the Westinghouse gearless trac- 
tion elevator equipments which have been placed on the 
market during the preceding 12 months. This type of 
elevator engine is especially designed for high speed pas- 
senger service. The equipment consists of a full automatic, 
magnetic controller and a slow-speed, direct-current motor, 
on the shaft of which is mounted the sheave for driving the 
elevator. All gearing is eliminated. 

The development of this line of apparatus puts the West- 
inghouse Company in the first line as a manufacturer of 
elevator equipment. 


Coal Mining Service. 


It is interesting to note the favorable impression being 
made by the rotary converter in coal mining, particularly 
since the manufacturer has developed the new commutating- 
pole machine in smaller sizes. One of the chief troubles in 
mining work, particularly with small rotaries, has been the 
commutation, because the mining load varies anywhere 
from 10 per cent of full load to 100 per cent overload in 
a very short space of time. With the noncommutating pole 
rotary, it was necessary to shift the brushes with the change 
in load, or sparking and damage to commutator would 
result. This damage to commutator would result finally in 
short-circuited coils and burnouts. 

Realizing these conditions the Westinghouse Electric and 
Manufacturing Company has developed a special rotary 
converter for this purpose. The machine is built in several 
different sizes, from 150 kilowatts to 500 kilowatts. 

For use in mining where the gathering reel mine loco- 
motive is not especially adapted, the Westinghouse com- 
pany has brought out a combination trolley and storage 
battery gathering reel locomotive, which has the advantage 
of being able to operate on trolley when this is available, 
and then obtain energy from the storage battery in the 
mines and other places where trolley construction is not 
available. 

The locomotive is mechanically the same as the standard 
trolley-wheel type, having bar,steel frame and MCB brake 
shoes, and the automatic lock screw type of brake. The 
motor equipment is also standard size, being 28 horsepower 
commutating-pole motors, while in addition there is a bat- 
tery of 48 cells and a trolley as well. 
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The particular advantage of this locomotive is that it 
can continue to pull cars to and from the rooms, if for any 
reason the trolley voltage fails, and can always be operated 
independent of the trolley voltage. 


Large Motors. 


There has been a large development in the steel indus- 
try during the past six months and in the majority of cases 
the mills added are driven by motors instead of steam 
engines. Among the list of drives supplied by the Westing- 
house Company are several important items, including in 
particular, several equipments for reversing blooming mills, 
two 12,000-horsepower being the largest electric motor- 
driven steel mills in the world. 

The efficiency and many incidental advantages as offered 
by motor drive have gained much prominence for it in the 
steel industry, and it is adopted as a rule, rather than the 
exception. Undoubtedly, during the next six months there 
will be a very large increase in the amount of horsepower 
installed in steel mills for large roll drive. 

The Westinghouse Company is at present installing in 
the Bethlehem Steel Company’s works one 1,500-horse- 
power alternating-current motor, which will have unusual 
characteristics, in that it has a special type of control, 
making the motor adjustable speed, independent of load, 
through about 40 per cent speed reduction range. The 
equipment is so arranged that the driving unit will deliver 
constant horsepower to the rolls through this wide speed 
range. The efficiencies of the equipment will be very much 
on a par with a direct-current motor, using field control, and 
is quite in contrast with the older methods of obtaining 
speed regulation with wound rotor alternating-current mo- 
tors where resistance is inserted in the secondary circuit of 
the motor. 

During the past year there have been supplied several 
additional rotaries, 60-cycle, 2,500-kilowatt capacity, which 
will make a total of 19 units of this capacity to be located 
in the plant of the Aluminum Company of America, at 
Marysville, Tenn., making one of the largest rotary stations 
in this country. 

In the field of small motors there has been a general 
increase in the use of motors for household, office and shop 
devices. This holds true particularly in the following spe- 
cialized industries: small motors for use in garages and 
automobile service stations, small ventilating units, motor 
equipment for moving-picture shows. The motor-driven 
washing machine and vacuum cleaner continue to be the 
most popular small motor-driven devices. 

In the battery charging field there have been develop- 
ments in motor-generator and switchboard equipment for 
large battery-charging stations, and also particularly small 
motor-generator sets for charging, lighting, starting and 
ignition batteries used on gasoline cars. 

In the moving-picture show industry there has been an 
increased demand for motor generator sets. 


Electric Vehicles. 


In the electric vehicle field little progress has been made 
in the pleasure vehicle due to the advance in the use of gaso- 
line cars with electric starters. The small electric truck is, 
however, becoming much more popular, and the demand is 
increasing rapidly. This holds true also of the electric 
taxicab, which has been tried out in Detroit by the Detroit 
Taxicab Company, and has been eminently .successful. A 
fleet of electric taxicabs is now operating in Detroit, and 
there is a good future for this field. 


Railway Equipment. 


PK control, consisting of an electropneumatically oper- 
ated cylinder head, which manipulates both K-controller 
drums and the reverse drums, was exhibited for the first 
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time three years ago at the electric railway convention at 
Atlantic City. Further developments have been made dur- 
ing the year, so that it now may be applied to practically 
all of the K-type controllers. It is possible for railways 
to secure train operation, as well as remove the heavy con- 
trollers and all heavy current-carrying wires from the car 
platform. The control inherently prevents too rapid ac- 
celeration on the part of the motorman, and may be pro- 
vided for automatic acceleration. 

A number of slight detailed improvements have been 
made in the standard HL control, which, however, are inter- 
changeable with standard parts. One marked improvement 
is the assembly of the reverser switch and other parts in 
the same box, thus reducing the amount of car wiring and 
conduit required. 

Many detailed improvements have been brought out dur- 
ing the year on the ventilation of railway motors, which 
materially increase the continuous rating, making it pos- 
sible to use 25 or 35 horsepower motors on work which 
formerly required 40 to 50 horsepower motors. 

An experimental line on the Michigan United Traction 
Company systems is equipped with 5,000-volt direct-current 
car equipments, using 5,000-volt trolley direct from sub- 
stations. This car equipment has performed very satisfac- 
torily for several months. 

Improved types of single-phase railway motors have been 
developed. The Paoli electrification of the Pennsylvania 
Railroad is equipped with this type of motor. 

Pressed steel axle collars that will greatly reduce the 
weight and materially increase the life of these parts have 
been developed. 

Many improved details have been brought out on brush- 
holders which will increase the life of brushholder castings, 
carbons and commutators. 

The New York Municipal Railways are equipped with an 
improved type of electropneumatic control, using part unit 
switches and part PK drums. This material reduces the 
weight, wiring and conduit to a minimum. 

Control apparatus suitable for operation on 1,500 volts 
has been developed for use without dynamotors, thus great- 
ly simplifying the wiring and details on such apparatus. 

Many improvements have been made in the field control 
motors for locomotive use, which enable locomotives tu 
pull heavy loads with a low power consumption, etc. 

In order to enable railways to successfully meet the 
jitney competition extremely light weight and inexpensive, 
yet reliable, motors have been developed with a rating of 
174% horsepower and 24 horsepower. These motors weigh 
approximately 850 pounds and reduce first cost, as well as 
maintenance of these equipments. 


Transformers. 


There has been very little done in the way of hydroelec- 
tric development or other large single developments which 
would call for any marked increase in either voltage or 
size of transformer over the preceding year. In volume of 
business the year 1915 far exceeded the previous year, due 
to a large extent to increased industrial activity. 

The 5,000 kilovolt-ampere O. I. S. C. radiator type trans- 
formers previously described have been installed, and are 
operating successfully. Several orders for large O. I. S. C. 
radiator type transformers have been received, and the 
transformers put into operation, and considerable activity 
along this line is anticipated in the future. 

The year also saw a marked increase in the use of trans- 
formers of all capacities and voltages for outdoor service. 

During the year considerable interest has been aroused 
in the matter of electrical precipitation of smoke, dust and 
fumes in various industrial operations, such as smelting. 
This aplication calls for transformers of small capacity and 
high voltage, in the neighborhood of 100,000 to 150,000 volts 
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or higher, and from 5 to 75 kilovolt-amperes. 
This has required the development of small high-voltage 
Quite a number of such 
transformers have been built and put in service. 


capacities 
transformers at a reasonable cost. 


Type OA Polyphase Meters. 

The simplified and low-priced watthour meters—type 
OA—have been developed to include the polyphase form. 
This has about the same accuracy as the well known type 
C polyphase meter, but with the simplified details of the 
type OA. 
the true power in a two-phase, three-wire or four-wire, or a 
the power 
factor or the degrees of unbalance between phases. Meters 
for three-phase, four-wire are also made in capacities up to 


When properly connected these meters indicate 


three-phase, three-wire circuit, regardless of 


25 amperes, above which size transformer meters are re- 
quired. 
Watthour Demand Meters. 
The watthour demand meter, brought out in 1914, has 


also been extended to include the polyphase form—an im- 
portant development, inasmuch as the greater number of 
applications of electric power, where the charges are based 
both on maximum demand and delivered, are on 
motor circuits which are generally polyphase. 

The watthour demand meter is a single meter that records 
both the kilowatt-hours consumed and the maximum kilo- 
watt demand over a definite interval. It provides precisely 
the readings needed on systems that base their charges on 


Both readings can 


power 


maximum demand and power delivered. 
be taken monthly, or as desired. 

The meter is installed as an ordinary watthour meter and 
requires no additional apparatus or wiring. It contains no 
clocks, contacts or other delicate parts that are likely to 
require attention, and the mechanism is so simple that main- 
tenance costs are little more than that of watthour meters. 


Cycle Counter. 

To secure satisfactory results in the testing and timing 
of high accuracy time element relays for selective action, 
something more than a stop watch is needed. For this pur- 
pose a cycle counter has been developed, which indicates 
definitely the number of cycles required for the relay to 
close its contacts and open the breaker. 

The instrument contains two dials counting up to 300 
cycles. It is virtually an electric self-winding clock, with 
escapement operated by an alternating-current oscillating 
magnet balance wheel. The 
escapement magnet is not depended upon to drive the indi- 
cator, but simply to regulate its speed, so that the instru- 
ment acts as though it had no inertia, that is, it starts the 


instead of a pendulum or 


instant power is applied, and stops the instant power dis- 
appears. This instrument is also suitable for a great variety 
of testing where it is necessary to measure elapsed intervals 
too short to be satisfactorily observed with a stop watch, 
and where readings in steps of one alternation are suffi- 
ciently accurate. 

3y adding contacts to machine tools, elevator machinery, 
the time required for various functions can be deter- 


It is also useful in many laboratories and test rooms 


etc., 
mined. 
for timing purposes. 

Relays. 

Another forward step has been made by the Westing- 
house Company in the development of high accuracy relays 
for selective protection of complicated circuits. 

The types CO overload, CR reverse power and CV volt- 
age induction relays can be used to solve practically any 
problem that may arise in connection with such protection. 
Operating on the induction principle, the time element is 
controlled by magnetic damping, and produces accurate 
selective results, even if relays are set one-half second apart, 
and in some cases as close as one-third second. 








The CO and CR relays combine with the desirable inverse 
time element at ordinary overloads a definite minimum trip- 
ping time within which the relays cannot trip on any over- 
load. This overcomes the disadvantage of all previous 
forms of inverse time element relays, which became prac- 
tically instantaneous on severe overloads, and, therefore, 
lost completely their selective action. 


Type U Graphic Meters. 


Improvements and refinements made in the low-priced 
portable type U graphic meters have greatly extended their 
field of usefulness, as evidenced by their greatly increased 
use in obtaining records of load conditions on various parts 
of central-station circuits. These improvements consist of 
a reservoir and capillary feed for the recording pen, dash 
pot to damp the motion of the pen, improvements in the 
record paper and in methods of manipulating the meter. 
This is the only low-priced graphic meter on the market 
that furnishes a continuous record for a whole week. 


Crest Voltmeter. 


The crest voltmeter is a new Westinghouse device for 
measuring the crest or peak value of alternating-current 
voltage wave, which is particularly useful in determining the 
break down strength of insulation. 

A condenser in the form of a Westinghouse “condenser 
connection with a Cooper Hewitt 
rectifier, the current flowing in the rectifier depending on 
the peak voltage impressed on the condenser terminal. This 
current is with a direct-current ammeter. The 
device is generally furnished as an attachment for an insula- 
tion testing transformer. 

—_—_—__~--e—____ 


terminal” is used in 


measured 


Telephone System for Luxurious Club House. 


One of the features of the new home of the Detroit Ath- 
letic Club, Detroit, Mich., is an intercommunicating tele- 
phone system designed to do away with the “buzz and walk” 
systems now still too frequently met in club houses. In 








Telephone Board in Ciub House in Detroit. 


view of the fact that this club is one of the most pretentious 
of its kind in the United States, the directors decided that 
the system to be installed must be in accord with the sur- 
roundings. In selecting a Western Electric No. 1 Inter- 
phone system, they found that they had ornamentation and 
service at a sacrifice of neither. 

The system has a capacity of 16 stations, of which 12 
have been installed and are in operation. Each station is 
equipped with a series of buttons, pressing any of which 
puts the operator in touch with the station wanted. The 
stations are scattered throughout the building in such a 
manner that every telephone is in an important place, with 
none going to waste. As there is no operator required, 
the upkeep attendant upon the system is practically noth- 
ing. 
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Arnold Company, engineers and contractors, 105 South 
La Salle Street, Chicago, Ill., is sending to its patrons a 
very attractive New Year’s greeting embodying a colored 
view of some of the recent construction work done by this 
organization. 

Trumbull Electric Manufacturing Company, Plainville, 
Conn., is distributing the December issue of Trumbull 
Cheer, which is appropriately dedicated to Christmas mes- 
sages. One of the very interesting contributions in this 
number is entitled “Patriotism and Service.” 

Delta-Star Electric Company, 617-631 West Jackson 
Boulevard, Chicago, IIll., is distributing a descriptive leaf- 
let known as No. 910, showing special high-tension dis- 
connecting switches, “Unit type” indoor equipment, sus- 
pension-type disconnecting switches and surge arresters. 
Copies of this leaflet will be sent upon request. 

The Railway & Industrial Engineering Company, Greens- 
burg, Pa., has moved its sales offices to the Peoples Bank 
Building, Pittsburgh, Pa. L. C. Hart, sales manager of the 
company, has arranged an exhibit of Burke horn gap ap- 
paratus in addition to a very complete file of blue prints, 
photographs and data on the application of outdoor equip- 
ments. 


Pittsfield Plant of General Electric Company Busy.—Ac- 
cording to General Manager C. C. Chesney, of the Pittsfield 
plant of the General Electric Company, new business at 
that plant during the past three months has been 400 per 
cent better than during the corresponding months of last 
year. The number of employees will be about 50 per cent 
more this winter than last. 

Horton Manufacturing Company, Fort Wayne, Ind., is 
distributing an interesting folder which shows by means 
of cartoons how advertising the Horton electric washer 
by its users by word of mouth has resulted in numerous 
sales. The washer is equipped with a three-way wringer 
permitting it to be moved in any one of three positions, 
thus eliminating the necessity for moving tubs. 


Capital Electric Company, 321 North Sheldon Street, 
Chicago, IIL, is conducting a special campaign on its “Baby” 
Geyser washer. An attractive circular containing many il- 
lustrations showing how the washer is prepared for use, 
operated and drained and cleaned, is being sent out and 
during the campaign a special discount is being made on 
this type of machine. The baby washer has been designed 
to meet the need of a small portable machine which could 
be used exclusively for baby clothes if desired and can be 
used in the bath room. 

Harvey Hubbell, Inc., Bridgeport, Conn., is distributing 
a special folder illustrating and describing Hubbell inter- 
changeable attachment plugs and receptacles. Especial 
attention in the folder has been given the Hubbell duplex 
receptacle which is designed so that energy can be sup- 
plied for two different devices at the same time and neither 
can interfere with the operation of the other. Each outfit 
is electrically independent as it is housed separately in a 
porcelain base. Both outlets have T-slots to take large 
and small Hubbell interchangeable caps with either vertical 
or horizontal contact blades. ‘ 

The Robbins & Myers Company, Springfield, O., in appre- 
ciation of the services rendered by all employees connected 
with the company during 1915, presented each with a life 
insurance policy, the amount of which will increase from $5 
for one year’s service, to $1,000 for five years’ service and 
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over. The policy is paid for by the company, and all annual 
premiums will also be paid by the company as long as the 
recipient is employed by the company. 

Emerson Electric Manufacturing Company, St. Louis, 
Mo., has ready for distribution catalog No. 7,000 which is 
devoted only to the popular types and styles of fans for 
110 volts, 60 cycles and direct current. Complete data 
with lists of odd windings and more detailed information 
will be published in the form of a bulletin to be known 
as No. 4,000 which will be sent on request to any dealer. 
The most striking feature of the new catalog is the greater 
variety of ceiling fans illustrated for 1916 which include 
in addition to the usual types a new line arranged for chain 
suspension. 

Westinghouse, Church, Kerr & Company, 37 Wall 
Street, New York, N. Y., is sending out bulletin No. 20 
of the “Work Done” series which contains a layout of 
the new shops of the Chicago & Alton Railroad, at Bloom- 
ington, graphically indicating the increased efficiency which 
has been made possible by the new arrangement. In its 
message to prospective customers, the company states 
that the principle underlying the design and construction 
of these shops for the Alton applies as directly to an in- 
dustrial plant as to a railroad shop. The work to be done 
in the shop as well as the machinery with which to do it 
must be well laid out before the buildings are designed. 

Snyder Electric Furnace Company, 53 West Jackson 
Boulevard, Chicago, Ill, has issued a statement showing 
the rapid increase in number of Snyder furnace installa- 
tions for 1915 as compared with the previous year. There 
are at present in process of installation, furnaces for the 
following companies: Crucible Steel Casting Company, 
Milwaukee, Wis.; Otis Elevator Company, Buffalo, N. Y.: 
Niagara Electric Steel Corporation, North Tonawanda, 
N. Y.; Gerlinger Steel Casting Company, Milwaukee, Wis.; 
Dayton Steel Foundry Company, Dayton, Ohio; S. Fair 
& Sons,’ Inc., Saginaw, Mich.; Halcomb Steel Company, 
Syracuse, N. Y.; Sivyer Steel Casting Company, Mil- 
waukee, Wis.; Electric Steel Company, Chicago, IIL; 
Haynes Stellite Company, Kokomo, Ind.; Thomas David- 
son Manufacturing Company, Montreal, Quebec, Canada; 
Canadian Brakeshoe Company, Sherbrooks, Quebec, Can- 
ada; Daimler Motor Car Company, England; Summerson 
& Sons, Ltd., England; Thwaites Brothers, Ltd., England. 

The Okonite Company, New York, N. Y., announces that 
it has established a research department at its factory, and 
has employed Mr. J. P. Millwood, the well known chemist, 
who for 20 years was head of the Chemical Research De- 
partment of the United States Navy Yard at New York. 
Mr. Millwood is considered one of the ablest rubber chem- 
ists of the country, and everything that goes into the man- 
ufacture of Okonite is to be thoroughly tested for its purity, 
as will all other products of this company. The Okonite 
Company has retained as consulting engineer in its electrical 
department, Dr. Comfort A. Adams, professor of electrical 
engineering at Harvard University. Dr. Adams is an au- 
thority in his line, and his scientific knowledge and skill will 
undoubtedly be of the greatest help to the Okonite Com- 
pany in the matter of insulation tests and other properties. 
In starting the New Year with these strong additions to its 
staff the Okonite Company is following its long established 
plan to keep abreast of the times with the latest scientific 
methods, thus keeping its products at the highest quality 
and efficiency. 
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illustrated and described in this department have 
Underwriters’ Laboratories, Incorporated, following 
conducted under standards of the National Elec- 


trical Code as recommended by the National Fire Protection Association 


CONDUIT BOXES.—D. C. Over- 
bagh, 700 Jackson Boulevard, Chicago, 
Ill. 

Pressed-steel conduit boxes, catalog 
Nos. 506-12, inclusive. 

Overbagh stud boxes, consisting of 
pressed-steel conduit boxes with three- 
eighths-inch stud spot-welded in bot- 
tom, catalog Nos. 40, 42. 

Listed November 23, 1915. 


CONDUIT BOXES. — The Pratt 
Chuck Company, Frankfort, N. Y. 

Pressed-steel conduit boxes. Types 
BA Universal, CAO, FAO. 

Listed November 22, 1915. 


CONDUIT BOX FITTINGS, Cov- 
ers—Weber Electric Company, Sche- 
nectady, N. Y. 

Porcelain covers for conduit boxes for 
use as rosettes. Catalog Nos. 2000, 
2001. 

Listed November 22, 


EDISON DICTATING MACHINE. 
—Thomas A. Edison, Incorporated, Or- 
ange, N. J. 

Transophone attachment, consisting 
of a special switch to be clamped to 
typewriting machine and magnet sup- 
plied on dictating machine for setting 
back reproducer. 

Listed November 29, 1915. 


FLEXIBLE TUBING FASTEN- 
ERS.—The Gier & Dail ‘Manufacturing 
Company, Lansing, Mich. 

Consisting of circular sheet-metal 
plate having four tubing holes, with 
prongs around edges of holes for grip- 
ping tubing. 

Note.—This fitting is to be used only 
in connection with sub-bases for sur- 
face snap switches listed under this 
manufacturer. When tubing smaller 
than 0.25-inch is used, the prongs on 
this fitting should be compressed with 
pliers to grip tubing. 

Listed November 29, 1915. 


FLOOR OUTLET BOXES. — 
Sprague Electric Works of General 
Electric Company, 527 West Thirty- 
fourth street, New York, N. Y. 

Cast-iron floor outlet boxes, 
plates with or without nozzles. 

Non-adiustable, catalog No. 6880. 

Listed December 3, 1915. 


FUSELESS ATTACHMENT PLUG. 
—Best Electric Company, Fifty-first 
and Harrison Streets, Pittsburgh, Pa. 

Non-separable swivel composition at- 
tachment plug. Best, 600 watts, 250 
volts, catalog No. 2400. (See cut.) 

Listed December 1, 1915.* 


FUSELESS ATTACHMENT 
PLUGS.—Harvey Hubbell, Incorporat- 
ed. Bridgeport, Conn. 

Separable attachment 


1915. 


with 


plugs, with 


porcelain or composition caps and each 
having an extra contact blade, clip and 
terminal plate for connecting ground 
wire to exposed surface of portable ap- 
pliances. 660 watts, 250 volts, catalog 
Nos. 6040, 6146. 

Listed December 6, 1915. 


FUSELESS ATTACHMENT 
PLUG.—No-Twist Swivel Manufactur- 
ing Company, San Diego, Cal. 

Fuseless cord connector for pendant 
circuits, consisting of two similar com- 


Attachment Plug.—Best Electric 
Company. 


Fuseless 


position parts turning on a pivot bolt 
and inclosed in two similar brass shells. 
No Twist, 660 watts, 125 volts. 

Listed December 6, 1915. 


FUSES, Plug.—Six-In-One Fuse 
Company, 37 Wall Street, New York, 
N. Y. 

Plug fuses, having six fuse elements 
any one of which can be connected in 
circuit by twisting upper part of plug. 
Six-In-One, 0-10 amperes, 125 volts. 

Listed November 5, 1915. 


GROUND CLAMPS.—David Killoch 
Company, 57 Murray Street, New York, 
N. Y 


Ground clamp for use with No. 4 B. 
& S. gauge ground wire. A single- 
piece clamp of copper, provided with 
suitably spaced holes and with a cop- 
per-plated bolt and nut for clamping 
to rigid conduit. Adjustable for use 
with conduit up to and including one- 
inch size. One end of clamp is chan- 


neled to form equivalent of a lug for 
soldering to ground wire. 
Listed November 20, 1915. 


OUTLET BUSHINGS, Service En- 
trance.—James C. Phelps, Springfield, 
(Mass. 

Rages cast-iron or composi- 
tion outlet bushings, J. C. P. 
Type FM. gs, J Caplets, 

Standard, for use only at an exposed 
end of conduit (but not under fixture 
canopies), and only where conduit wires 
pass out through fitting without splice, 
joint or tap within fitting. 

Listed November 26, 1915. 


SIGNAL APPLIANCES.—Sterling 
Devices Company, Incorporated, 559 
tea Twenty-sixth Street, New York, 
| 2 

Direct-current bell-ringing transform- 
ers. A vibrating mechanism connects 
alternately to supply circuit each of 
two primary coils of a transformer in 
such a manner as to induce in a sec- 
ondary coil connected to signal circuit 
a voltage of about 9.5. 

Standard for use on 125-volt primary 
circuits for operating bells and signal 
appliances when primary wiring is in- 
stalled in accordance with Class C of 
the National Electrical Code; for use 
on 250-volt primary circuits for similar 
service when both primary and sec- 
ondary circuits and appliances are in- 
stalled in accordance with Class C of 
the National Electrical Code. 

Listed November 23, 1915. 


SIGNS, Electric.—C. I. Brink, Incor- 
porated, South Boston, ‘Mass. 

Electric signs shown by tests and ex- 
aminations conducted by Underwriters’ 
Laboratories to be in accordance with 
the requirements of the National Board 
of Fire Underwriters, have labels at- 
tached. 

Listed November 22, 1915. 


WIRES, Miscellaneous. — American 
Electrical Works, Phillipsdale, Rhode 
Island. 

Special cables for electrically-operat- 
ed organs, consisting of 600 conductors 
or less, each of No. 22 to No. 26 B. & S. 
gauge, solid tinned copper wire, insu- 
lated with silk and cotton wraps. The 
cable has a double paper wrap and par- 
affine-filled braid. 

Marking: One large yellow thread 
or braid in center of the cable. 

This cable is considered suitable for 
use for purpose of organ operation 
where source of energy is either a self- 
excited generator rated at not over 15 
volts, or a primary battery. Parts of 
cables not in conduit and not within 
organ proper, organ sections and organ 
console must be covered with a closely 
wound fireproof braid. 

Listed November 22, 1915. 
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ATLANTIC STATES. 
WARE, MASS.—This town is c- 


sidering tthe installation of an elec- 
trically-driven plump at its pumping 
station. The Water Commissioners 
have the matter in charge. W. 


PHILADELPHIA, PA—The Con- 
solidated Ice Manufacturing Company 
will erect a two-story brick, concrete 
and steel ice plant at 2331 North 
Bodine Street. Peuckert & Wunder, 
Philadelphia, are the architects. 

PHILADELPHIA, PA—A ceertifi- 
cate of corporate amendment has been 
filed with the State of Delaware to in- 
crease the capital stock of the Citizen’s 
Gas and Electric Company from $700,- 
000 to $800,000. 

READING, PA.—The Reading Tran- 
sit & Light Company is contemplating 
extensive improvements to its power 
equipment, and it is understood that 
extensions involving the expenditure 
of $300,000 will be made during 1916. 


HAGERSTOWN, MD.—The North- 
ern Virginia Power Company will ex- 
tend its transmission line by way of 
White Post from Boyce to Riverton in 
Warren County, Va. 


CHICKAMAUGA, GA. The 
Crystal Springs Bleachery will install 
a lighting plant for public lighting. 


SOUTH CENTRAL STATES. 


GEORGETOWN, KY.—tThe city is 
considering the construction of an 
electric-light plant. 


FLAT RIVER, MO.—The city is 
considering the installation of an elec- 
tric light plant and water works. Ad- 
dress mayor. 

MARKS, MISS.—James Fitzel has 
secured a franchise for the construc- 
tion of an electric light plant. 

OXFORD, MISS. — The city has 
voted an issue of $7,000 bonds to im- 
prove the electric lighting system and 
will install underground conduits. 

PASS CHRISTIAN, MISS. — The 
city will issue $7,000,000 in bonds to 
improve the electric light system. Un- 
derground conduits will be installed. 
Address Xaxier A. Kramer, engineer, 
Magnolia, Miss. 


SUMNER, MISS. — The Electric 
Light and Power Company has in- 
creased its capitalization from $4,000 
to $25,000, and has changed its name 
to the Southern Electric Service Com- 
pany. 

SHARON, TENN.—A bond issue 
has been voted of which $10,000 will 
be spent for an electric lighting plant. 
Contracts will be closed as soon as 
bonds are sold. 

DECATUR, ALA. — Mayor James 
A. Nelson and the board of aldermen 
are considering the construction of an 
electric lighting plant. The cost is 
estimated at $40,000. 

TULSA, OKLA—The Oil Fields 
Gas and Electric Company has been 
organized here with a capital stock 
of $200,000. The incorporators are J. 
A. Frates, of Springfield, Mo.; Fran’ 
-srown, of Independence, Kas.: C. F. 
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Hopkins, of Sapulpa, Okla.; S. W. 
Barnes, of Kansas City. Mo., and 
others. 


KENNEDY, TEX.—The Kennedy 
Light Company contemplates install- 
ing a 75-kilowatt generator in its elec- 
tric light plant. 


WESTERN STATES. 


MIAMI, ARIZ.—At a recent elec- 
tion here $40,000 bonds were voted, 
the proceeds to be used in construct- 
ing a municipal electric light and power 
plant. D. 

PALAMOS, ARIZ.—S. H. Wood- 
ruff, of Los Angeles, Cal., and asso- 
ciates, plan to utilize the underflow 
of the Gila River, near here, to re- 
claim a large tract_of land by means 
of irrigation. Electrically-operated 
pumps will be installed upon a num- 
ber of large wells that will be dug in 
the dry bed of the river and the water 
lifted to the surface in that manner. 


PRESCOTT, ARIZ—It is planned 
by Col. E. P. Thayer, of Indianapolis, 
and associates, to construct a large 
water storage dam and hydroelectric 
plant on Burro Creek, near here. A 
survey for the site of the proposed 
works is now being made. D 


CULBERTSON, MONT. — Donald- 
son Brothers, owners of a local elec- 
tric light plant, have announced ex- 
tensions and improvements will be 
made to the local plant and distribut- 
ing lines. O. 

KALISPELL, MONT. — The Mis- 
sion Range Power Company has been 
granted a franchise by the county com- 
missioners, to construct a power trans- 
mission line from the company’s 
hydroelectric power plant in_ the 
mountains east of Polson, to Polson, 
where the company will supply that 
city and neighboring towns with cur- 
rent for both light and power. O. 


SPOKANE, WASH.—On a bid of 
$27,000, the Washington Water Power 
Company, of Spokane, has _ been 
awarded contract by city council for 
installation of an ornamental lighting 
system on the south side of Trent 
Avenue, from Division - to Lincoln 
Streets. The contract provides that 
36 lights be installed, the equipment 
to become the property of the city of 
Spokane at the end of 10 years. O. 

BELLINGHAM, WASH.—The city 
council has instructed the Puget Sound 
Traction, Light and Power Company 
to immediately install some 450 
tungsten lights in various parts of 
the city, these to be installed without 
cost to the municipality, other than 
rental charges provided in the contract 
between the city and corporation. 

PROSSER, WASH. — Preliminary 
surveys for a dam for a_ proposed 
municipal power and light plant to be 
constructed on the Yakima River, near 
here, have been completed and esti- 
mates of cost of the construction of 
the plant, transmission lines, distribut- 
ing system, etc., will be submitted to 
the city council for its approval early 
in January. A special election to vote 
bonds for construction will be held, 


providing the council approves plans. 
It is reported, if present intentions do 
not miscarry, the plant will be built 
during the summer or 1916. O. 

WATERVILLE, WASH. — County 
Commissigners of Douglas County, 
D. F. Kinder, County Auditor, has 
granted a franchise for the construc- 
tion of a power transmission line over 
Douglas County public roads between 
Mansfield and _ Bridgeport, to the 
Okanogan Valley Light and Power 
Company. This company has a fran- 
chise to furnish both Bridgeport and 
Mansfield with current for light and 
power, and it is reported the installa- 
tion in the two towns and construc- 
tion of the transmission line will be- 
gin early in January. O. 

JEWELL, ORE. — A small power 
plant for both lighting and power will 
be installed on James Jamieson’s ranch, 
near this city, by D. S. Ewart, elec- 
trical engineer, of Astoria, Ore., after 
the first of the year. 


PROPOSAL. 


NAVY ELECTRICAL SUPPLIES. 
—The Bureau of Supplies and Ac- 
counts, United States Navy Depart- 
ment, Washington, D. C., has asked 
for bids for electrical material as fol- 
lows: 150,000 feet incandescent lamp 
cord, schedule No. 9151, for delivery at 
Navy Yard, Brooklyn, N. Y.; 11,000 
solid and cored arc lamp carbons; 
18,200 feet single conductor wire, 
schedule No. 9153, both for delivery at 
Navy Yard, Brooklyn, N. Y. 


NEW INCORPORATIONS. 


CLEVELAND, O.—The Cleveland Elec- 
tric & Machine Manufacturing Company. 
Increase from $25,000 to $50,000. 

CHICAGO, ILL.—Oakland Talking 
Electric Sign Company. Capital, $70,000; 
incorporators, Thomas Kerwin, F. C. Otis 
and H. B. Houck. 

LAKE GENEVA, WIS.—Southern 
Wisconsin Electric Company. Capital, 
$100,000; incorporators, John B. Sanborn, 
C. E. Blake and W. J. P. Aberg. 

JERSEY CITY, N. J—The New 
Jersey Power and Light Company, to 
manufacture electricity for light, heat, 
power, etc., capital, $2,000,000. 

CHICAGO, ILL.—The Anchor Elec- 
tric Company has been incorporated 
with a capital of $8,000, by Timothy 
T, Fell, 133 West Washington Street. 

NEW YORK, N. Y.—Kilmer Lighting 
Company, Inc. Electrical apparatus, etc. 
Capital $5,000. Incorporators: William 
S. Kilmer, Richard J. Kent and John H. 
Gibson. 

BISMARCK, N. D.—The Woodruff 
Electric Lisht and Power Company has 
organized. Capital, $25,000. Incor- 
porators, W. G. Woodruff, G. F. Dul- 
lam and others. 

ZANESVILLE, O.—The Amrine-Coff- 
man Electric Company; capital, $20,000. 
Incorporators: Charles L. Amrine, David 
A. Coffman, Carl J. Fischer, Gilbert 
Snyder, John F. Bartholomew and C. W. 
Wendell. 
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MILWAUKEE, WIS.—The Electric 
Steel Casting Company has incorporated 
with a capital of $300,000. Incorporators: 
Chauncey Yockey, Leo. G. Smith and F. 
G. Wetter. 

KIRKSVILLE, 
Light, Power and 
been incorporated 
$10,000, by Harry M. 
Mills and others. 

INDIANAPOLIS, IND.—The Welsh 
Manufacturing Company has been incor- 
porated. Capital, $50,000; electrical ap- 
pliances; directors, J. H. Welsh, J. L. 
Gasper and L. S. MacEnamey. 

OLYMPIA, WASH.—T he 
Power Development Company, 
corporation of Mobridge, S. D., filed 
articles of incorporation with the secre- 
tary of state here. Capital stock is 
$1,000,000. 

NEW YORK, N. Y.—Electric Stetho- 
scope Co., Inc., to manufacture electric 
devices, etc. Capital $250,000. Incorpor- 
ators: Samuel B. Wellington, John C. 
Gordon and Edmund R. Dodge, all of 154 
Nassau Street, New York City. 

NEW YORK, N. Y.—Redtop Electric 
Company, Inc. Electrical apparatus, etc. 
Capital $500,000. Incorporators: Nelson 
H. Truett and Grover C. Trumbull, both 
of Malba, L. L, N. Y., and Henry J. 
Lucke, 2 Rector Street, New York City. 

MORTON, VA.—Norton Electric Sup- 
ply & eee Company, Inc.; electric 
supply business. Capital stock: Maximum, 
$15,000; minimum, $10,000; par value, $10. 
Incorporators: W. H. Keller, president; 
= B. Keller, secretary, both of Norton, 

a. 

PORTLAND, ME.—The Cathay De- 
velopment Corporation has been or- 
ganized with a capital stock of $1,000,- 
000, to do a general electrical and rail- 
way business. The officers and di- 
rectors are: J. H. Pierce, R. V. Snow, 
S. O. Symonds, and David W. Snow, 
clerk. W. 

WILMINGTON, DEL.—The Ken- 
nedy Engineering Works, Inc., has 
been granted a charter in Delaware to 
manufacture elevators, engines and ma- 
chines of all kinds. The capital is 
$4,000,000 and the incorporators are 
Fr. R. Hansell. Philadelrhia. George H. 
B. Martin and John A. McPeak, 
Camden, N. J. 

CHICAGO, ILL. — The Chicago 
Motor and Vibrator Company has been 
incorporated with a capital stock of 
$25,000. The company is to manufac- 
ture and deal in electrical apparatus 
and light hardware. Charles L. Wood 
Joseph Burke and John W. Marshall 
are the incorporators. Z 

SPRINGFIELD, ILL.—Secretary of 
State Stevenson has issued a license to 
incorporate the Tamms Ice, Light and 
Fuel Company, of Tamms, with a capital 


MO.—Adair County 
Ice Company has 
with a capital of 
Still, John C. 


Pacific 
a foreign 


stock of $2,500; the object is to generate 
electricity and to manufacture ice for the 
general public. The incorporators are: 
E. J. Hodges, Sr., E. J. Hodges, Jr., and 
Mildred Hodges. 

WILMINGTON, DEL.—The Phon- 
ordograph Company has been incor- 
porated in Delaware to manufacture 
moving picture machines, telephone 
and electrical apparatus and devices 
of all kinds. The capital is $300,000 
and the incorporators are Joseph F. 
Curtin, Samuel B. Howard and S. A. 
Anderson, all of New York City. 


CHICAGO, ILL. — The National 
Pulley and Manufacturing Company 
has Seen incorporated. The company’s 
capital stock is $100,000, and it is to 
manufacture and deal in machinery, 
electric motors and merchandise. 
William D. Bradfield, Francis M. 
Kauffman Albert J. H. Miller, M. J. 
Bates, and James M. Wait are the in- 
corporators. = 


FINANCIAL NOTES. 


York Railways Company has called for 
payment, at par and accrued interest, on 
January 30, 1916, all its outstanding divi- 
dend scrip. The transfer books on the 
dividend scrip closed December 31, 
1915, and no transfer will be made after 
that date. The company also has pur- 
chased substantially all its $500,000 one- 
year six-per-cent notes which mature 
February 1, 1916, and after that date will 
be practically without debt, except that 
represented by its first mortgage bonds. At 
a meeting of the directors, John E. Zim- 
merman and Charles H. Bean, of Phila- 
delphia. were added to the board, the 
board having been increased from seven 
to nine members. 


Dividends. 

Term Rate Payable 
m8 E Jan. 
Jan. 
Jan. 


Am. Pub. Service, pf Ms 
eco eco ) 

3 

Dec. 30 
5 


Am. Tel. & Tel. 
Cal. Ry. & Pw., 
Chicago City Rys 
Cin., Newport & Cov. 
& Trac., 
Cin., Newport & Cov. 
& Trac., pf 
Elec. Lt. & Pw. 
ington & Rockland.........S 
a Water, Lt. & R. 
R., 7% pf 
E Imiré a Ww ater, Lt. 
R., 5% pf. 
Gas & Elec., 
Gen. Gas & Elec., extra... 
Gen. Gas & Elec., extra.... 
Harrisburg Lt. & Pw., pf. 
Internat’! Trac., 7% pf... 
Internat’l Trac., 4% 
Mass. Ltg., old com 
Mass. Ltg., pf... 
Mass. Ltg., new com........ 
New Eng. Tel. 
Niagara Falls Pw 
No. Ont. Lt. & Pw., 
I IR EEE 
Pub. Serv. Corp. of N. . 
Republic Ry. & Lt., 
So. Carolina Lt., Pw 
Rys. 
United Util. 
Utah Pw. & Lt 


Jan. 1 
Jan. 15 
Jan. 1 


Dec. 


a) 
— 


x) 


Gen. Jan. 
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Cc LOGS Ja PRICES FOR ELECTRICAL SECURITIES ON THE LEADING 


EXCHANGES AS COMPARED 


& Tel. 
Edison (Chicago).. aon 
Illuminating (Boston) 


American Tel. 
Commonwealth 
Edison Electric 
Electric Storage Battery 
Electric Storage Battery 
General Electric (New York).. 
Kings County Electric (New 
Massachusetts Electric common 
Massachusetts Electric preferred 
National Carbon common (Chicago)........ 
National Carbon preferred (Chicago)...... 


York)... 
(Boston) 


New England Telephone (Boston)..................,---. 


Philadelphia Electric (Philadelphia) 


WITH THE 


(Boston) * 


PREVIOUS as 


O 


common (Philade Iphi: 1). 
preferred (P a ) 


Postal Telegraph and Cables common (New York)... 
Postal Telegraph and Cables preferred (New York).... 


Western Union (New York)..... 
Westinghouse common (New York).. 


Westinghouse preferred (New York)....... ue — eta 
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Reports of Earnings. 


GEORGIA RAILWAY & = 
915 1914 
-$ 608. 324 $ 546,656 
291,668 212,877 
- 5,868,466 5, 762/393 
2,497,638 2,321,974 


November gross......... 
Net after taxes. 
Eleven months’ gross 
Net after taxes 


REPUBLIC RAILWAY & LIGHT, 
9 


1915 1914 
3 = 151 $ . 625 
1,88 8,560 
90, 132 
34,126 


8,169 
2,741,626 
1,037,816 
1,041,365 

420,855 


135,328 


November gross 

Net after taxes.. 

Total income 

Surplus after charges 

Balance after preferred 
dividends 

Eleven months’ gross 

Net after taxes 

J Oe 

Surplus after charges 

Balance after preferred 
dividends 


"460, 142 
174,615 


DAYTON POWER & LIGHT COMP ANY. 
19 1914 

$ 89,992 

40,729 


12,883 
845,880 
379,035 


83,341 


November gross 

Net 

Surplus’ after 
dividends 

Eleven months’ gross. 

Net 

Surplus after 
dividends ......... 


Rccnasnanseen 
149,451 


DUQUESNE LIGHT COMPANY. 
(Philadelphia Co. Subsidiary.) 
1915 1914 
$ 473,993 $ 434,326 
.. 248,316 221,528 
. 3, 272,832 3,127, 330 
1,583,242 1,295,512 


November gross 
Net earnings 
Eight months’ gross 
Net earnings 


SOUTHERN CALIFORNIA EDISON, 

1915 1914 
$ 409,933 $ 400,086 
after taxes i 218,16 5 214,367 
223,300 
142,987 


November gross.... 

Net 

Total income 

Surplus after charges 

Balance after deprecia- 
tion 

Eleven months’ gross 

Net after taxes.................. 2,36 

Total income 

Surplus after charges...... 


1,547,676 
Balance after deprecia- 


927,676 
DATES AHEAD. 


Pan-American Scientific Congress, 
Washington, D. C., December 27-Janu- 
ary 8. Secretary General, John Bar- 
rett, Washington, D. C. 

Western Society of Engineers. An- 
nual meeting, Hotel Sherman, Chicago, 
Ill., January 12. Secretary, E. N. Lay- 
field, Monadnock Block, Chicago, IIl. 

American Institute of Chemical En- 
gineers. Winter meeting, Baltimore, 
Md., January 12-15. Secretary, J. C. 
Olson. Cooper Union, New York, N. Y 

Electrical Contractors’ Association of 
Wisconsin. Annual convention, Hotel 
Wisconsin, Milwaukee, January 17-19. 
Secretary. Albert Petermann, 626 Lloyd 
Street, Milwaukee, Wis. 

Western Association of Electrical In- 
spectors. Eleventh annual meeting, 
Hotel Sherman, Chicago, January 25- 
27. Secretary, W. S. Boyd, 175 West 
Jackson Boulevard, Chicago, IIl. 

American Electric Railway Associa- 
tion. Midyear meeting, Congress Ho- 
tel, Chicago, Ill, February 4. Secre- 
tary, E. R. Burritt, 8 West Fortieth 
Street, New York City. 

American Institute 4" Electrical En- 
gineers. Midwinter convention, New 
York City, February 8 and 9. Secre- 
tary, F. L. Hutchinson, 33 West 
Thirty-ninth Street, New York City. 

Illuminating Engineering Society. 
Midwinter convention, New York City, 
February 10 and 11. Assistant secre- 
tary, Joseph Langan, 29 West Thirty- 
ninth Street, New York City. 

Wisconsin Electrical Association. 
Annual convention, Hotel Pfister, Mil- 
waukee, Wis., March 16 and 17. Sec- 
retary, George Allison, First National 
Bank Bldg., Milwaukee, Wis. 


1, 455, 932 
835,932 











January 1, 1916 






PERSONAL MENTION. 


MR. R. E. BAILEY, power sales- 
man in the Salt Lake division of the 
Utah Power and Light Company, has 
been transferred to the sales depart- 
ment of the company’s general office 
at headquarters in Salt Lake City. 


MR. H. S. WELLS, superintendent 
of residence district sales in the Salt 
Lake division of the Utah Power and 
Light Company, has returned to Port- 
land, Ore., tor a couple of weeks where 
he was called to testify in a law suit 
in which the Pacific Power and Light 
Company with which he was formerly 
connected as sales manager, is involved. 


MR. CHARLES FFRENCH, for 
several years advertising manager of 
Electrical Review Publishing Com- 
pany, Inc., with headquarters at Chi- 
cago, Ill., and now the publisher of 
the Musical Leader, of Chicago, has 
recently been confirmed by unanimous 
vote of the city council as Mayor 
Thompson’s appointee upon the Board 
of Education of the City of Chicago. 


MR. E. L. PHILLIPS, 50 Church 
Street, New York City, entertained the 
employees of the North Shore Electric 
Light & Power Company, of Port 
Jefferson, L. I., on Saturday, December 
11, as they had achieved a gain of over 
30 per cent in output during the past 
year. The party attended a performance 
at the Hippodrome in the afternoon and 
dinner afterwards. 


MR. HAROLD E. WHITNEY, 
secretary of the Connecticut River 
Power Company. which operates a 


large hydroelectric generating plant on 
the Connecticut River at Vernon, Vt., 
was married December 25, to Miss 
Marguerite S. Benedict, supervisor of 
drawing and manual training at Brat- 
tleboro, Vt. Mr. and Mrs. Whitney 
will reside in that town. 


MR. W. D’ARCY RYAN, illuminat- 
ing engineer of the General Electric 
Company, who has been in San Fran- 
cisco for the past two years in connec- 
tion with the illumination of the 
Panama-Pacific International Exposi- 
tion, of which he had charge, was in 
Chicago Christmas week having taken 
charge of the lightine of the municipal 
Christmas tree. Mr. Ryan returned to 
San Francisco on December 28, where 
he is engaged in special street-lighting 
investigations for the city. Later he 
will carry on some special work for 
Salt Lake City in connection with a 
new street-lighting system. Mr. Ryan 
expects to return to Schenectady os 
in February. 


MR. A. EMERY WISHON, as- 
sistant general manager of the San 
Joaquin Light and Power Corpora- 


tion, of Fresno, Cal., spent a week in 
Salt Lake City recently. While there 
he investigated electrical developments 
in that field particularly with reference 
to the application of electricity te 
cooking and baking. Mr. Wishon ex- 
presses himself as very favorably im- 
pressed with progress which the Utah 
Power and Light Company has made 
in the installation of electric ranges in 
apartment houses and electric bake 
ovens in restaurants and bakeries. He 
spent considerable time interviewing 
its customers and quite generally re- 
ceived unqualifiedly favorable com- 
ments. 


MR. BAYARD W. MENDENHALL, 
sales superintendent of the Salt Lake 
division of the Utah Power and Light 
Company, has tendered his resignation, 
effective December 31, 1915, and will 
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thereafter engage in business for him- 
self. Two years ago Mr. Mendenhall 
organized the Electric Specialty Com- 
pany, which makes a line of elec- 
trically-heated chick and bacteriological 
incubators, and he will now devote his 
entire time to the interests of this com- 
pany. Mr. Mendenhall entered the em- 
ploy of the Utah Light and Railway 
Company in the fall of 1905, as power 
salesman, and has been with that com- 
pany and its successor continuously 
since this time, except for one ye’ 
spent at Ely, Nev., ~s manager of the 
Ely Light and Power Company. Since 
May, 1908, he has held the position ot 
commercial agent for the Utah Ligh 
and Railway Company, and as sales 
superintendent for its successor, the 
Utah Power and Light Company. Mr. 
Mendenhall graduated in electrical en- 
gineering from the Massachusetts In- 
stitute of Technology of Boston, in 
1902. The next three years he spent 
in the organization of the Stone & 
Webster Engineering Corporation, of 
Boston. 

MR. PAUL M. LINCOLN, whose 
connection with the Westinghouse Com- 
panies in their operating and engineer- 





Paul M. Lincoln. 


ing activities dates back for over 23 
years, as of January 1, 1916, becomes 
associated with the sales organization 
of the Westinghouse Electric and ‘Man- 
ufacturing Company, with the title of 
commercial engineer. Mr. Lincoln is 
well known in engineering circles 
through his active work in the Ameri- 
can Institute of Electrical Engineers, of 
which he is a past president. He is a 
well known writer on technical subjects 
and has also been identified with edu- 
cational work for some time, filling the 
chair of professor of electrical engineer- 
ing of the University of Pittsburgh. 
Mr. Lincoln was graduated from the 
Ohio State University in 1892. 

MR. WILLIAM F. KELLY and MR. 
CHARLES B. COOK, JR. have recent- 
ly opened an office in the Drexel Build- 
ing, Philadelphia, under the firm name 
of Kelly, Cooke & Company to con- 
duct a _ general engineering practice 
in the public utility and industrial 
fields. Their organization is equipped 
for the design and supervision of con- 
struction for railways. light and power 
properties and industrial plants; en- 
gineering reports, appraisals and rate 
developments for public utilities. The 
firm also investigates industrial situa- 
tions to develop ways and means for 
reducing manufacturing costs. William 
F. Kelly, senior member, received the 
degree of mechanical engineer from the 
University of Pennsylvania in 1893. 
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For several years thereafter he was 
on the engineering staff of the Union 
Traction Company, of Philadelphia, 
and from 1901 to 1915 was a member 
of the staff of Ford, Bacon & Davis, 
acting as engineer in charge of sev- 
eral of their larger operations, includ- 
ing the construction and_ reconstruc- 
tion of the Knoxville Railway and 
Light Company and the Birmingham 
Railway, Light and Power Company. 
Charles B. Cooke, Jr., was also grads 
uated from the University of Pennsyl- 
vania, and entered the shops of the 
Westinghouse Machine Company, 
East Pittsburgh, working up finally to 
the position of assistant commercial 
engineer of the company which posi- 
tion he occupied for two years prior 
to joining the staff of Ford, Bacon & 
Davis. During his connection with the 
latter firm Mr. Cooke specialized on 
financial engineering reports and also 
had personal charge of a number of 
important rate developments and re- 
ports for public utility companies. 


OBITUARY. 


MR. GEORGE A. REDMAN died at 
Rochester on December 10, at the age 
of sixty-eight years. Mr. Redman was 
a pioneer in electrical work, first be- 
ing connected with the Western Union 
Telegraph Company, afterwards assist- 
ing in the establishment of electric- 
lighting interests in Rochester, and in 
its early days was quite active in the 
affairs of the National Electric Light 
Association. Mr. Redman retired from 
active work several years ago, and 
made his home the greater part of the 
year in Florida. 

PROF. JOHN P. BARRETT, of Chi- 
cago, died at 4400 South Michigan Av- 
enue, December 28. Prof. Barrett was 
for many years at the head of the elec- 
trical department of the city of Chicago, 
serving under mayor Carter H. Harrison, 
Sr., and had charge of the electrical ex- 
hibit at the World’s Fair at Chicago in 
1893. He was present at the first meet- 
ing of the National Electric Light Asso- 
ciation in this city in February, 1885, par- 
ticipated in its discussions, and was a 
regular attendant at subsequent conven- 


tions. In 1897 he retired on a pension. 
A widow and seven children survive 
him. 


MR. WILLIAM C. ANDREWS, for 
several years advertising manager of 
the Edison Storage Battery Company, 
Orange, N. J., died suddenly in the 
Hotel Chelsea, New York, on Monday, 
December 20. Early in the morning 
he had called a bell boy and told him 
that he had taken an overdose of 
strychnine by mistake, and asked for 
a doctor. When the physician entered 
the room he found Mr. Andrews in an 
unconscious condition and he died 
shortly afterward. Mr. Andrews was 
born in Brooklyn and was 42 years 
old. He was a graduate of Columbia, 
and for a time taught civics in the 
university. For some time he was 
with the General Electric Company, 
and was in the editorial department of 
the McGraw Publishing Company for 
several years. He became associated 
with the Edison Storage Battery Com- 
pany about three years ago. He was 
a member of the American Institute 
of Electrical Engineers, New York 
Electrical Society and several other 
scientific, business and social organi- 
zations. He had a very wide acquain- 
tance in the electrical field, and his 
death will come as a shock to a host 
of close friends and intimate ac- 
quaintances. 





ELECTRICAL 


REVIEW AND WESTERN 


ELECTRICIAN 


Vol. 68—No, 1 


Record of Electrical Patents 
Issued by the United States Patent Office, December 21, 1915 





Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


1,164,625. impulse-Sending Mechanism. 
A. H. Adams, assignor to the Western Elec- 
tric Co., New York, N. Y. Finger hold op- 
erated, for automatic telephones. 

1,164,626. Impulse-Transmitting Mechan- 
ism. A. H. Adams, assignor to Western 
Electric Co. Modification of above. 

1,164,633, Trolley-Wire Support. W. F. 
Detwiler, Tarentum, Pa. Adjustable arm 
carries adjustable hanger. 

1,164,634. Electric Riveter. S. S. Eve- 
land, Philadelphia, Pa. Special transformer 
control and has dia-magnetic plate as one 
electrode. 

1,164,635. Ejiectrical System of Distribu- 
tion. G. R. Fessenden, Jr., Lancaster, N. 
Y., assignor to Gould Coupler Co. Battery 
car lighting system. 

1,164,662. Party-Line Telephone System. 
G. E. Mueller, assignor to Kellogg Switch- 
board & Supply Co., Chicago, Ill. Arrange- 
ment of connector, selective ringing, etc., 
in central energy automatic system. 

1,164,671. Alternating-Current Electric- 
Despatch System. K. E. Stuart,’ London, 
England. Supply of alternating current of 
different frequencies and _ unidirectional 
braking current to induction motor on car 
controlled by controller exterior to car 
through contact conductors. 

1,164,719. Electric-Motor-Control Ap- 
paratus. H. F. Hitner, assignor to Pitts- 
burgh Plate Glass Co., Pittsburgh, Pa. For 
hoisting apparatus. 

,164,720. Stand-Lamp Reflector. P. M. 
Hotchkin, Chicago, Il. Combination of in- 
direct and direct lighting. 

1,164,722. ignition System. R. Huff, as- 
signor to Packard Motor Car Co., Detroit, 
Mich. Switch attachment for spark-plug. 

1,164,727. Switch for Lighting Installa- 
tions. F. Krantz, assignor to the firm of 
Robert Bosch, Stuttgart, Germany. Has 
catch preventing movement to “off’’ position 
unless manually withdrawn. 

1,164,728. Arc-Light Electrode. I. Lad- 
off, Cleveland, Ohio, assignor of 30/100 to 
W. D. Edmonds, Boonville, N. Y. Com- 
prises preponderance of carbon with titan- 
ate of barium. 

1,164,734, Electroplating-Generator. D. 
McDermid, Irvington, N. J. Arrangement 
of brush holders and connections on low 
voltage, heavy current generator. 

1,164,736. Automatic Time-Lock for 
Workmen’s Time-Recorders. F. J. Mantel 
and F. W. Eaton, assignors to Crouse- 
Hinds Co., Syracuse, N. Y. Electromag- 
netically operated. 

1,164,737. Signaling System. C. F. Mead, 
Cleveland, Ohio. Circuit closing mechanism. 

1,164,739. Method of Making Insulating 
Devices. R. D. Mershon, New York, N. Y. 
Manner of treating and assembling porce- 
lain parts. 

1,164,746. Secondary or Storage Battery. 
W. S. O'Connor, New York, N. . Man- 
ner of spacing and binding grids together 
with special view to ventilation. 

1,164,749. Controlling Mechanism. C. J. 
Powell, Chicago, Ill., assignor of 8/25 to E. 
F. Falkenberg and 5/25 to S. E. Brown, 
Chicago, Ill. Circuit closer controlled by 
application water weight to pivoted 
lever. 

1,164,757. Lightning-Arrester. E. O. 
Schweitzer and N. J. Conrad, assignors to 
Schweitzer & Conrad, Chicago, Ill. Manner 
of breaking arc by control of arc gases. 

1,164,767. Electric Cigar-Lighter. M. H. 
Spielman, New York, N. Y. Special struc- 
ture for admitting air to lighting point. 

1,164,786. Fire-Alarm-Box Attachment. 
A. Cudosky and L. Cudosky, Passaic, N. J. 
Grips arm of operator. 

1,164,832. Automobile- Signal. P. Me- 
Laren, Whittier, Cal. Electromagnetically 
operated signal disk. 

1,164,836. Automobile-Horn. R. H. Man- 
son, assignor to Garford Mfg. Co., Elyria, 
Ohio. Special provision for escape of for- 
eign material from operating chamber of 
horn having electromagnetically operated 
diaphragm. 

1,164,876. Gas-Gun. D. Sayler, 
Cal. Ignition controlled by trigger. 

1,164,882. Safety-Trap for Sewerage Sys- 
tems. H. J. Sommer, Hollidaysburg, Pa. 
Electrical alarms designate stopped pipe. 

1,164,906. Automatic Circuit-Breaker. J. 
P. Arndt, Neenah, Wis. Unitary structure 
adapted to be plugged into fuse socket. 

1,164,907. Printing-Telegraph System. C. 
G. Ashley, assignor to General Engineering 
and Construction Co.. Toronto, Canada. 
Control of printing elements in receiver. 


of 


Orland, 


1,164,920. Electrical-Wire-Regulating Ap- 
paratus. H. 8S. Cassel, Stockholm, Sweden. 
For automatically reeling in and paying out 


aerial wires. 

1,164,932. Plating Machine. J. A. L. 
Deters, Chicago, lll. Structure of partially 
submerged, rotatable barrel for holding 
articles. 

1,164,933. Shaft-Drive. R. M. Dixon, as- 
signor to Safety Car Heating & Lighting 
Co., Newark, N. J. For axle driven car 
lighting system. 

1,164,955. Trolley-Harp Fastener. A. C. 
Miner, Missoula, Mont. Pole has sections 
articulated for movement in two relatively 
fixed rectangularly disposed planes. 

1,164,971. Insulating-Joint. C. Wirt, as- 
signor to Macallen Co., Boston, Mass. 
Strain insulator. 

1,164,974. Insulated Rail-Joint. C. E. 
Ballou, assignor to Ballou Safety Rail- 
Joint Co., Roanoke, Va. Special struc- 
ture of fish plate. 

1,164,984. Electric Switch. G. Breed, 
assignor to Lyrachord Co., New York, N. 
Y. Blades separated by compressible in- 
sulation and blades and insulation bound 
together. 

1,164,987. Method of and Apparatus for 
Projecting Roentgen Images. G. Bucky, 
assignor to Siemens & Halske A. G., Ber- 
lin, Germany. Has a grid or screen at the 
image plate for screening off secondary 


rays. 

1,165,038. Variable-Speed Power Trans- 
mission. J. G. P. Thomas, Chiswick, Lon- 
don, England. Electromechanical drive 
controlled by motor in circuit of generator 
driven by prime motor. 

1,165,055, Electric Furnace. W. J. 
Wrighton, assignor to Leeds & Northrup 
Co., Philadelphia, Pa. Method of making 
ar tv heating element. 

1,165,075. Electric Regulation. .-_ 
Creveling, assignor to Safety Car Heating 
& Lighting Co. Joint control of resist- 
ances in several circuits. 

1,165,032. Speed-indicating Mechanism. 
G. P. Finnigan, Richmond, Pa. Electromo- 
tive force varying in frequency and magni- 
tude with the speed acts on reeds of dif- 
ferent natural periods. 

1,165,092. Power-Transmitting Mechan- 
ism. W. Grunow, Jr., New York, N. Y. 
Electromagnets give intermittent actuation 
in either direction. 

1,165,098. Motor Control. C. H. Herr, 
St. Louis, Mo. Fluid motor operating 
damper electrically controlled by steam 


gage. 
1,165,100. Combined Filling and Gas 
Valve for Storage Batteries. W. F. Hol- 
land, assignor to Edison Storage Battery 
Co., West Orange, N. J. Structure of plug 
for mounting in cover. 
1,165,101. Storage Battery. M. R. Hutch- 
inson and C. W. Norton, assignors to Edi- 
son Storage Battery Co. Arrangement and 
separation of plates. 
1,165,113. Electric Fuse. 
Jr., assignor to T. E. Murray, 
N. Y. Details of fuse plug. 
1,165,114. Mw ng ses Pipe-Coupling. T. 
E. Murray, New York, N. Y. Sleeve of in- 
sulation has metal nipples secured on its 
ends with collar of insulation between. 
1,165,117. Automobile-Signal. J. Nichol- 
son, Sacramento, Cal. Magnet operated: 
for mounting on mud guard. 
1,165,126. Signal Device. 
Jersey City, N. J. For automobiles; 
cuit controlled by brake rod. 
1,165,138. X-Ray Tube. H. C. Snook 
and G. H. White. assignors to Roentgen 
Mfg. Co., Philadelphia, Pa. Structure of 
target and electrode. 
1,165,139. Elevator Signal System. J. G. 
Somers, New York, N. Y. Up and down 
push buttons on each floor for signaling 


cars. 

1,165,140 and 1.165.141. Means for Pre- 
venting Current Leakaae_ in_ Electric 
Cables. S. D. Spronge and W. FE. McCov. 
New York, N. Y. First patent: insulation 
at joint. Second patent: multi-conductor 
insulation. 

1.165,152. Automatic Train-Stop. M. R. 
Rulla, El Paso. Tex. Magnet has circuit 
closed on passing danger signal, operates 
gong and air motor to stop engine. 

1,165,176. Wire-Stripping Tool. H. A. 
Horner, Philadelphia, Pa. For removing 
insulation from wires. 

1.165,192. Circuit-Breaker. J. W. Mc- 
Million, Mattewan, W. Va. Compact struc- 
ture of magnet operated switch in box. 


T. E. Murray, 
New York, 


N. F. Rennar, 
cir- 


1,165,205. Fitting for Electric Conduits. 
J. C. Phelps, Springfield, Mass. Rosette 
for detachable securing to conduit. 

1,165,221. Combination Magneto-Genera- 
tor. W. C. Berling, Buffalo, N. Y. Light- 
ing and igniting generators in same frame. 

1,165,232. Optical instrument. H. L. De- 
Zeng, Maple Shade, N. J. Handle of diag- 
nostic instrument carries battery, etc., for 
lamp on instrument. 

1,165,254. Safety Cut-Out for Electric 
Railways. H. H. H. Heiberg, Simsbury, 
Conn. Automatic control of current sup- 
ply at turn-out on single track road to 
prevent head-on collisions. 

1,165,255. Telephone-Transmitter. C. D. 
Herrold and E. Portal, San Jose, Cal. Spe- 
= arrangement of water-cooled resistance 
cells. 

1,165,273. Wire-Connector. R. H. Miller, 
Lansing, Mich. One wire secured by set- 
screw, other by releasable spring grip. 

1,165,288. Vibration-Absorbing Motor- 
Stand. J. G. Rimmer, Dorchester, Mass. 
Motor suspended by strips of rubber-like 
material. 

1,165,309. Guide for Trolley Wheels of 
Overhead Trolleys for Electric Cars. W.N. 
Bauer, Cincinnati, Ohio, assignor of one- 
half to A. C. Kaufmann, Cincinnati, Ohio. 
Wire finder fingers thrown into operative 
position by pull on trolley rope.. 

,165,312. Make-and-Break Device for 
Electric Circuits. J. T. Boyle, Mount Ver- 
Ill. Motor operated interrupter. 
1,165,336. Magneto-Switchboard Cord- 

O. M. Leich, assignor to Cracraft 
Leich Electric Co., Genoa, Ill. Local bat- 


tery system. 

1,165,346. Plating-Machine. L. Schulte, 
Chicago, Ill. Structure of article carrying 
barrel. 

1,165,362. Electro-Magneto Retaining De- 
vice. O. A. Ross, assignor to General Rail- 
way Signal Co., Gates, N. Y. Alternating 
current operated. 

1,165,372. Potential-Regulator. E. H. 
Porter, Philadelphia, Pa. Uni-directional 
impulses applied to field have polarity va- 
ried and are neutralized in response to 
voltage of generator. 

1,165,374. Ignition-Dynamo. . 3 
Mason, assignor to Splitdorf Mlectrical Co., 
Newark, N. Is adjustable with rela- 
tion to interrupter to regulate spark in- 
tensity by varying relation of current peak 
and time of interruption. 


Patents Expired. 


The following United States Gogutent 
patents expired on December 27, 1915 

616,507. Incandescent Electric Lamp 
Socket and Base. C. Van Deventer, New 
York, N. Y. 

616,513. Apparatus for Making Observa- 
tions by Means of Roentgen or X-Rays. 
Wertheimer, Paris, France. 

Razor. J. F. O'Rourke, New 

Support and Take-Up Device for 
Cable- Suspended Electric Lamps. ™_ : 
Dorion, Springfield, Mass. 

616,612. Armored Electric Cable. 
Greenfield, New York, N. Y. 

616,620. Electric Incandescent Lamp. 
F. Joel and F. Fanta, London, England. 

616,669. Recording Device for Measuring 
Instruments. A. H. Hoyt, Penacook, N. H. 

616,673. Electric Motor and Method of 
Controlling Same. C. W. Kennedy, Rut- 
ledge, Pa. 

616,714. Automatic Telephone Exchange. 
F. A. Lundquist, J. Erickson and ie 2 
Erickson, Lindsborg, Kan 

616,718. Telephone Gonvity Switch. C. 
T. Mason, Sumter, S. C. 

616,722. Railway-Signaling Device. F. M. 

Tel- 
J. A. 


E. T. 
H. 


Myers, Windsor, Mo. 

616,755. Binding-Post for Electrical, 
ephonic and Telegraphic Instruments. 
Williams, Cleveland, 

616,770. Lighting or Extinguishing Auto- 
matically Incandescent Electric Lamps. , 
S. Cole and J. H. Kinsman, Bridgeport, 


Conn. 
616,779. Electrical Safety Lamp 
Miners. C. Francke, Berlin, Germany. 
Electric Heater. J. F. McElroy, 


* Underground Electric panwey 
H. Chamberlain and G. B. 
Coleman, Washington, D. C. 
616,842. Automatic Regulator. 
Hunt. Pittsburgh. Pa. 
616.861 and 616,864. Automatic Weighing 
Machine. F. H. Richards, Hartford, Conn. 


for 


H. E. 





